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RIVERS AND. MAN 










CHAPTEE I 

The Making of Man’s World 


Between men who ch^mge nature coiscidtisly and riv¬ 
ets wliop work is witless, theie fs a deep aSbity, It is « 
stnmge relationship, shifting sad uncertain, estahiished 
by men themselves in an tniinite series of audacities and 
maintain^ at their own peril. They have never succeeded 
in Utniag the river os a dog is Uuned, but neither have they 
ever been able to put ft out of their minds. It has been 
teacher and slave, beast ol burden, deified giver oE life, 
demonic destroyer, scavenger—the relatlcmshtp constantly 
changing ns men themselves have changed. From the river 
men have drunk and lived, or they have drunk and died; 
from its-sinuous Iwdy, ceaselessly niovlng yet remaming 
hsed, they have drawn their pTofoundest symbols of man's 
fate. Not yet fully used, never completely controlled, the 
river has been, of all natural forces, the one most intimately 
involved in huinan development at every stage. 

If rivers had not been here in the first pboe, neither men 
nor any other form of life could have evolved. For count- 
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less ages before living things appeared, riveant, along with 
other ruitiual forces, had f)een shaping and changing the 
surface of this planet. Before the first rains (ell, the smooth 
crust that lurd ouee been molten rock bad already cooled 
and hardened, and then had been broken up into a cra^' 
quilt of enonnous fissures, depressions, and jutting peaks, 
as the stUl-bojUng core attempted to break throuj^ the 
rmd congealing around it. But fractured and cnunpled as 
it was, the surface was still ai] rock, and it could be nothing 
else until inner heat and outer cold created an atmosphere, 
horn which water condensed and began to fall. 

From those first rains, which apparently fell without 
ceasing for millions of years, rivers were bom. Some of the 
water fell directly into the deep^t depressions, where it 
slowly accumulated to form tlie begiimings of oceans; but 
that which [iapx>ened to land at any higher point began 
instantly to rush downward, by whatever route it could 
firui, to the low-lymg gulfs. Down tlie jagged peaks and 
sloping plains tire water poured in a myriad small torrents. 
Whenever one of these reached a point where its headlong 
descent was slowed by a barrier or a ieas precipitous fall, 
it twisted aside into die bed of another torrent dial had 
found a more direct downward patlr, and the two streams 
rushed on as one, to be joined at lower stages by many 
other tributaries, until they all swept in one wide flood into 
the depressions wlierc all the waters were comtog to rest. 

This primordial passage of water over all the upthrust 
portions of the stony crust changed the surface of a bleak 
and moonlike planet into an earth. The rains attacked tl^e 
rock with inresistibte weapons. Since water is the most poW' 
crful natural solvent, it could soak into most of the rocks, 
loosculiig the chemical Ixinds that held them together and 
changing them into weaker compoimds that would disin¬ 
tegrate more easily. In igneous rocks thrown up by earlier 
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volcanoes, tlie alkalis, when saturated with water, broke 
down into removable cartxjnates; the alumina and some of 
the silica went soft and beoune doy, thioug.U ivbich were 
scattered particles ol more resistant materials like qnaitz 
and white mica. 

Besides such chertucal changes there were enormous 
phracat ones. By the sheer force of its downward nislt, 
the water clawed and hununered and gouged at the cJtim- 
bling rock, tearing off weakened particles, filhig down the 
harder ones, until in time the mountains dowdy shrank un¬ 
der the perpetual assault and on their less steep sides the 
rivers sbckemxl the pace of their destruction. In the mean¬ 
time, the water's chemical ability to hold other chemicals 
In solution end its physical ability to lift and carry particles 
of heavier matter had enabled it to take up the pulverized 
mountains and cart them away to the seas, flinging out bits 
and pieces all along the courses of the rivers to form the 
soils in which plants would eventually grow. Fragments 
too heavy to be carried were no'eitheless pujslied along, 
their rolling and scraping against other fragments adding 
a grinding tool to the river's arsenal. 

At length the oondnual downpour slackened, as the 
planet cooled to the point at which no new water was cre¬ 
ated in the atmosphere. Rains still fell, but they were in¬ 
terrupted by short periods of respite, and gradually tliese 
intervals lengtliened until stability was achieved. The sum 
total of water in earth and sefi and air reached its Enal 
quantity, creating a situation, perhaps unique in the his¬ 
tory of the universe, in whicli life could appear. And then 
occurred one of the miracles of creation; the water did not 
begin a long diminution, in which it would gradually seep 
outward into space. Instead, it began to move through a 
cycle of change, paising continually from one state to an¬ 
other without the slightest alteration in its total quantity. 
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Froni Oie it ruse lu mvjsible droplets, lifted hy ibe beet 

from die sim^ Coaling in die upper air, it condensetl into 
clouds and was blown Item and there by the winds tn the 
lower levels of the atmosph^B. Thonce at length it ro*- 
htmnd to the earth as rain or snow or ihaii Reaching the 
ground, some of tlie water soaked into the softened earth, 
to come to rest in that jncatculable reservoir beneath our 
leet whose siirface we call the water table, from which it 
tulgln eventually be lifted through die roots and bodies of 
plants to be exhaled once more into the skies. The re¬ 
mainder immediately began to Sow across the land, 
through rilh and tiny rivulets, into brooks and streams, and 
Snalty into the wide duumeh through which it could reach 
the sea. It is that phase of the hydrologic cycle, in which 
the water passes from the time it strikes in separate drops 
upon the earth until it Hows with a mighty current into 
the oceans where it comes to rest, that constitutes the 
rivei's. It is in that phase dint water has been of most inti- 
tiiateconcinri to buiruui tieifigs. 

The ultimate over-all result of river Bow is the gradual 
lowering of all the land that rises above the level of tire 
oceans. At the present time, the average gradient is far less 
steep than it was whtm rivers Iregan, yet rivers are still 
shipping off and dumping into the sea some eight thou¬ 
sand mdlion hins of decayed rock every year. This colossal 
transportation results, however, in a general lowering of 
ole^'ation by only one foot in every gooo years. Tliis is an 
average: a fast stream like the Irrawaddy cuts its basin 
down one foot in 400 years, wliile the sluggish rivets that 
amble across the plains of Siberia need 40,00a years to ac* 
complish the same aniDunl of denudadniL 

The principal cutting work of a river is done at Its head. 
.\.v long as a river exists, if grows constantly by cutting 
backward into the watershed that feeds it. This Uabii. has 


produced a number oE ^tartliug dusnges in the earths 
striicture and scenery. Many nvm liitve kept cirtting away 
tmtii they have made a chasm through the waierslied 
ridge and have even reached the bed of some otlier river 
flowing down the opposite slope. Some of these Invaders 
have thereupon captured the water of dm invaded stream 
and turned it into their own channels, leaving only n dry 
gravel bed to mark its former lower oounie. Sometimes the 
invaded stieam has been merely "beheaded,* and lias con¬ 
tinued to take down its lower volley the waters frimi a 
smaller drainage area. TIw Thames, for example, has been 
beheaded, possibly more than once, and Is only the rem¬ 
nant of what was founeily a fiu longer river that dmiiied 
a much greater basm. 

Tl)e Jordan, the Litani, and the Qronles are apparently 
three sundered portions of what was once n single river, 
fed by mn-off from the parallel mountain ranges of Lcba.> 
non end flowing soutliwand in the valley between tliem all 
tlie way from Syria down into the Jordan Rift and on to 
the Dead Sea, But on the othta- side of the western range, 
two lively mountain streams rushing down into the Medi¬ 
terranean began cutting buck unti] they had mode thou* 
sand-foot chasms through the mountains. The more soittli- 
erly of these, when it reached the river in the central 
valley, beheaded it, leaving the Jordan in a small drainage 
area to the south and forming up above it the Li tom, which 
now flows south for a short distance and then turns sharply 
west the gorge to the Mediterranean. Farther 

ncirtli, when lire other stream liad cut ihruugh the moun¬ 
tains and reached the valley river, it took the whole upper 
rod of that otice-Imig, southward-flowing stream and re¬ 
versed It, so that today tlic Orontes rises in the r-olley north 
of tire headwaters of tlie Litani, flows nortfi a little way, 
and then turns westward throu^ a chasm into the sea. 
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Most rfvers iiavie had to carve out iheir basms vot anljr 
at their ]:^(k but thiotighout tbeir euUre coiirses. Some 
of the giants atooDg prcseot-day rivers—the Amazon aod 
the Congo, among otiiers>-flow in imtiiral basins fornied 
by other geologic forces, but the direction and extenl of 
the inajority of streams, as well as the size and shape of 
their drainage have iToen detemtined by the erosive 
work of the rivers themselves. 

As they gradually lower their basins and reduce their 
gradients, rivers smooth out irregularilies In their courses. 
Striking into a depression, for emmple. water will potid up 
until it finds a pbee where the new-made lake can over- 
Bow» Through this lake the river may pass for a long age, 
as the Rhone is at present fiowing through Lake Cenevu. 
But gradually it fiib in the upper end with sediment emd 
cuts the outlet deeper and deeper ujilil eventually it is left 
Bowing directly across the dry bed of the former lake, 

ChteByi the work of rive^ is destrucHlvet the great 
primeval alterations were brought about hy the cease¬ 
less attack on the rocts^ the breaking and stripping 
the slow eating away, the chcniical action that corroded 
and softened and disintegrated—all that sawed canyons 
and scooped out valleys, all that humbled tlie nioun- 
tainii and brought them low. Tins work ivas done for the 
most part at the heads of the stieoms^ ami to a lesser extent 
along their courses. As a destructive agent, n river is more 
effective the faster it flows; whenever it slows suSciently it 
ceases to tear down and heglns to builds This may happen 
anywhere abug iti course, but is most noticeable at jbi 
mouth, when it is fmalJy halted by the sluggish inass of 
the sea. There the silt that is stiD .suspended in the water 
settles, and spreads out in smooth Layers on the ocean flootk 
The layers of sedunent slowly pack and harden into new 
kinds of rock, which may, eons later, be thrust up to form 
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mount aim again and high plateaus. Wiien riven di^ 
encumber themselves of the burden gravity and velocity 
have laid upon them, they build in their deltas new land 
forms tom the debris of those they have destroyed. 

At one time in the geologic past, a huge continent ex¬ 
tended over the area now covered by the North Atlantic 
Ocean, its eostem edges sloping down to points in what 
ore now the British Isles. For seventy-five million years, 
great rivers fiow'ed down that sloping contioent, carrying 
particles of sand stripped off, grain by grain, from hot 
motintains far in the west and laying them down in deep 
strata (the so-called "Old Red Sandstone") on the floor of 
the ocean. In time, those deltaic strata were lifted into 
what we call tlie Scottish Highlands. Tliey were evetuually 
quarried: in the walls of many a Scottisli abbey tlie remem¬ 
bered heat of Atlnntean deserts still faintly glows. Farther 
south along the coast of Atlantis, where other rivers 
brought down dark and glMening mud instead of sand, 
sedimentary deposits formed the Cornish slates. These, 
too, have been dug by men, who have used them for the 
more bumble purpose of making roob. 

When the coutinent of Atlantis had subsided and the 
British Isles were part of the European land mass, a. huge 
anonymous river Jlowjng from Sc-mdinavia down into 
northern England enter^ a waim sen and deposited Its 
burden of coarse, gritty pebbles in a faulike delta. When 
rivet and sea and time had transformed tins debris into a 
stratum of indestructibly ugly stone, it was heaved up into 
the Pennine Hills. Niueteenth-ceatUTy builders found it, 
called it by the appropriately harsh name of "miUslone 
grit," and built of it stich enduring mcaiuinents as Eustoo 
Station in London and the Bradford waterworks. 

In the shaping of the earth as wo know it, earth forms 
built by rivers hai'e been less significant, on the whole. 
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die attenttfons caused by their deatnictlvc acdon. Vel 
sotne deltas have had outisidsnible tmportatice. The CuUF 
of Mexico, one of whose bays once reached up to die pres¬ 
ent site of $t. Louis, was pushed soudiward nearly a thoU' 
sand miles by deposits fioiti primeval rivers. Geologists 
hold that the Mississippi ValleVi at least the part south¬ 
ward from the couiluenoe with the Ohio, owes its extraor- 
disary fertility to the fact that it is made of silt, just as it 
owes its very existence to the archaic rivets that laid it 
down. The great plain of northern India, to which cultJva< 
ble topsoil extends downward to places as much as Bve 
hundr^ feet, lias been similarly buiit by the rivers stream¬ 
ing down from the Himalayas, One of the richest agricul¬ 
tural areas in the world, the whole Cangetic basin Is a huge 
tiougli which the rivers have lilled with tlie life-giving soil 
of denuded mountains. Within historic time, the Tigris 
and Euphrates, which formerly entered the Persian Gulf 
throu^ separate mouths, have extended their converging 
beds until they met, and have continued to by down loud 
on either side of their common channel, so that the sites of 
ancient ports are now many miles inland from the gulf. 
They are still increasing the land area of Iraq, pushing 
back the sea at a steady rate of 160 feet every yrar. In the 
same way the land area of Cbina has grown through the 
ages, helped especially by rivers like the Yellow (Hwang 
Ho), which often carries a weight of suspended solids 
greater than the weight of the water itself. 

The building of earth forms that are useful to men is 
not couBned to deltaic deposits. Wherever the flood pbni 
of a river is only very slightly tilted, the raging water at 
each inundation is slowed down when it overflows its banks 
and fertUe silt is spread evenly over the sojL The flood plain 
and delta of the Nile are the only cultivable part of Egypt; 
the rest is not merely dry desert but it also liM'b*; the nu- 


trienU tliat moke the siTt-covereil so fettifc. Bi^^eTS 
like tile Yellnw have IniiJt up tlu:ir beds higher than tlie 
siirruuiiihiig plains^ 'when they flood, they cause cnonnons 
destruction, but they also leave die fields richer than they 
were befare. 

Like all things else, dvm are suhfect to acddent . lit the 
northern hemisphere, many features of the landscape we 
see today are the result of cai 3 d>’simc accidents sulfered 
by rivers during the Ice Ages. Before the ice sheets bore 
down upon North America, for example, the Ohio River did 
not exist. Ttie Allegheny and Monongaliela, whose lunc- 
tion today marks the Iteginntng of the Ohio, were at tital 
time norihwMfddlowing streams whidi emptied into the St. 
Lawrence system. Rain falling on the southwest of their 
watershed found its way down into on enormous river 
geologists now cal] the Teays. This stream rose in tlie 
mouiftains near present-day Blowing Bock, North Caro¬ 
lina, flowed in a general northwesterly dinctfon across Vir¬ 
ginia, West Virginia, and Ohio, tlien iumerl west across 
Indiana and lUinais, and finally emptied into the Gulf of 
Mexico through a channel that is now used hy the Illinois 
River. The descent of the ice sheets completely altered the 
drainage patterns of that w'bole area. Blocked by ice har¬ 
riers, tJje Monongaheb and Allegheny halted, filled their 
bosms, and overflowed into the Teays, completely re^'ers- 
ing tiieir direction and that of some of their tiiliutaiies. But 
lielow that new function, the Teays itself w.rs hlocked by 
the same ice sheets pushing southeastward from the Gtejit 
Lakes region. Part of its waters, plus those added by the 
new tributaries, cut a new bed abng the stnitheni edge 
of the ice and poured into the hay that was to l>«come the 
Mississippi Valley, thus Forming the present Ohio River. 
But not iUl the water in the Teays was tum^ aside into 
the new bed; a considerable pari of it continued to flow in 
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its origins} gravel bed, ptislied down under millions of toiis 
of ice. Buried alive, Ihe Teays still lives and {Ism's, deep 
under the layeis of glsdsl soil left on top of It ^vhen the 
ice melted, and It supplies thousands of wells to fmms and 
towns in the Middle West. 

In the successive periods of iniense cold, scores of rivers 
were impounded by the ice sheets and turned into strange 
courses. The Ob and the Yenisei, unable any longer to 
reach the Arctic Ocean, spread out over the Siberian plain 
in the largest lake that has ever existed on the earidi. It 
remained a fresh-water lake because it eventuaUy over¬ 
flowed to the south and the water could drain into the Cas¬ 
pian depression; unable to find an outlet from there, it 
formed a s.dt sea. When the ice finally nteltecl, the outlet 
towards the Caspian ceased to flow because it was at a 
higlier elevation than the old beds of Ob and Yenisei, and 
so the great lake finally drained away through theit liber¬ 
ated channels. Ileccntjy, men have decided that il might 
be useful to re-cieate the enonnous lake Iry damming the 
Oh, in order to divert Siberian river-water southwest once 
again, thmugli the Aral Sea and into the CaspliuL Such a 
project, if it were earned out, would create tlie largest man¬ 
made waterway in ibe world, and would also furnish ini- 
gation f<iT great deserts now useless. Thus a onetime 
accident of nature might be duplicated conscJousIv and fur 
definite purposes. 

Where small remnants of the Ice Age linger, the pur¬ 
poseless accident still happens occasionally to rivers, 
though 00 notlitng like the same scale. In 1926, tlie 
Utile Khumdjul glacier, which from time inunemorial had 
perched lii^ up id the Himalayas io a tributary valley 
above the gorge of tbc Sbyok River, slipped smd plunged 
into the gorge, forming aij ice dam behind which the 
blocked stream began to build up into a lake. In August 
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igaft, when the kihe had girown to 1>e nine miles long 
more tlian half a mile wide, the Ice dam l>cgan to crack. 
P^tmc setzeci the villages and towns along the dver banks 
below: if the ice gave way^ and the whole lake were poured 
suddenly into tJie bed, the resulting flood would sweep 
down the volleys into the Indus, and all human lieings and 
their works along that vast river might he swirled hcatUong 
into the sea. Viltagea were hurriedly evacuated: a system 
of beacon signals was arranged to give wamiDg all down 
the twisting valleys, where the light, leaping finm hill to 
hill, could outnin the rushing water. White the ice wos still 
groaning agaiust the combined pressures of gravity, a wan¬ 
dering caravan in the moimtains camped one nig}it and 
built a fire to cook their meals, and when its light was seen 
in the distant valleys the terror of threatened humanity 
emptied yet mote villages. 

But ns things turned out, the ice dam did not break to 
release u flood. Instead, the struggling waters of the Shyok 
at length dug an opeoing under dte great bulk of the glii< 
cier, and began to ^aiu harmlessly down tlrelr funner bed. 
The remnant of the Little Khumdan gbiuier is still there m 
the gorge, but people in the tower valleys have long since 
returned to their daily aflairs, using their liberated river as 
calmly as if an tee rnuuntain had never fallen across its path 
and made it temporarily a lake capable of taking them into 
oblivion. 

Accident-f accounted for some of the taiid forrtu created 
by the earliest rivers, hut most of the changes tliat grad' 
uolly converted the sheer rock into land, with its inflnite 
variety of soils and shapes, were the result of the normal 
flow of water. What rounded the sharp peaks and ground 
them down, what sowed the gorges, widened the I'oHeys, 
filled the lakes, and built tlie deltas was |iist water mak¬ 
ing its witless way to the sea. Although that process goes 



£t«fldily on, it proceeds so sTowly by human redconlng that 
it is not apparent. Men came at first into what seemed a 
compteted uni verse j and only comparativEly recently haire 
they ttiscfrvered through what I'OSt stretches of tune the 
rivers liave been mating the world habitable. 

AH the shifting and changing of prunordia] rivers, all 
those gigantic scouriogs and dumpmgs, transpired in un- 
Imagiuable .silence because tliere was no ear to hear and in 
darkness ineoncdvahle because there was no eye to see. 
Consciousness invoke in a world already incredibly an¬ 
cient, where long-vanished rivers had time and again car¬ 
ried forgotten continents into unrecorded seas^ and where 
no conscious act had ever challenged the undirected proc¬ 
esses of creation and destruction. Men have learned, it is 
true, to make good iisc of what the rivers built- They have 
taken the residues of petrified deltas for their masonry as 
blithely as □ bird, pecking in the grevel of a subrnhan path¬ 
way, may take n particle of some vanished Ilimalayn to 
grind the loecds in its craw. But what the archaic rivers 
carried to the sea was not Euston Station or the roof of a 
cow fmrn, but only the l>otie-flake und ash of dying moim- 
taiiis. VVheti the accomuLited rubbish dropped from the 
rivers' grasp there were no tiuman hands to take it. The 
const ructions of men, now that hands have been ev'olved, 
are the result of a mass of shared and communicated expe¬ 
rience. Biaxlo possible by men's peculiar ability to think, 
to [earn, to experiment, to plan, and to co-operate. 

The story of men's dealings with rivers is the story of the 
intrusion of consciousnoss into an insentient universe. It 
Is one phase of tlte great drama in which the human mind 
is forever pitted against mindless force. Every use men 
have made of rivers, every advance in science and techni¬ 
cal skill as applied to water resources, Im been the result 
of a pitdicd battle tietween an insubstantial thought and 
the massive todifierence of senseless matter. It is a drama 
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Tffliose sceijes liave rvecutred in a recogpiiable order, one 
following the utlier tn ft reasonably logical progresston. Tlie 
dlscnvtmes and inveivtions that have made possible eiiEh 
new episode are fairly well dominented and die results 
are generally knfiwn. But this slep-by-step development of 
men’s ability to control and manage rivers Is by uo means 
the ss'hole story. 

For a history of any branch of technology implies a his¬ 
tory of Jiiimanity in geneml, fSiscoverics may lie importarit 
Jn themselves, but wliat makes them significmit for hunmn 
hemgs Is that they bring changes m men’s ways of living, 
to the way they organbe their communal affairs, in their 
ideas of what is right and what is wttmg, in their attitudes 
towards other human beings and towards the world they 
live in. A paleolithic (Old Stone Age) culture, in which 
the trwis are made of stones rather crudely chipped and 
shaped by Iieing hit with other stones, has one set of char¬ 
acteristics; when people learn to moke better tools by 
grinding and poitsbing the stones, their wbnti- culture tm- 
dergoes such a revolution that we mitst use another tiume, 
(icolJlhlc (Now Stone Age), to describe it. The later 
Bio nice Age cultures differ e%'eo more ronittHcably, and the 
still bter use of iron hrings again revnlutiouary changes 
t hat affect the wlvole society. The most familiar example of 
a «ew tedmology prududug an entirely new social organi¬ 
zation U the Industrial BevoluKoii. Evem more far-reaching 
were the consequences of early men’s discovery that they 
could control and incuHise their £oo<l supply by cultii aling 
plants and domtsiticating animals. In all the later stages of 
our develqpment, every improvement in food-getting tools 
has had its social results. 

What we may not iiave realized quite so clearly is that 
water, which is iust as essential to hiiinon life as fowl, has 
played an equally decisive role. The story of men’s tela- 
tions with rivers can tell us as much about the evolution of 
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sodcty as the story of the land and the food men fate from 
iL The first diversion of river water through ao arttficlaj 
channel Is a kndrnark of equal importance with the first 
scythe or the first cattle cottnh the first ride in a wheeled 
cart drawn by oxen was no more spectacular or cnieiid 
than the first trip in a boat, which had occurred far earhci. 
The conscious attempt to conserve water against a time of 
drought is as sure an indication of forethuught, resulting 
from tnnnmeraLte scientific observations and logical de¬ 
ductions, as the storage of grain for the next year's plant¬ 
ing And assuredly, such inventions as darns and water 
mills are as revnludonaTy as the plow: their consequences 
have, in fact, been infinitely greater. 

The stages by which men achieved such mastery over 
rivers as they now have, and the resultant changes in hu¬ 
man society, form the basic framework of the story. But 
rivers liave meant more in human experience than this. 
From the beginning, they have drawn men into settle¬ 
ments, and then tempted tiicm to expand tirose grotipings 
into larger unities. Tliey fostered men's earliest desires to 
trade their surpluses ivith other men, and they still carry 
on enoimous proportion of the goods that are moved about 
the world, As men have wondered restitissly over the physi¬ 
cal planet, nvers have been their guides into tlie unl^wn 
lands. As image and symbol, they have provided clues to 
tire final mysteries of th&t insubstantiaf universe which the 
mind of man never tires of exploring. 

All these relationships, and many more, are especially 
meaningful today. We live in a time when rivers and what 
we may do w(th them are more important than ever before. 
More work is being done, and it is work of greater hn me¬ 
diate significance to more people. As a result of recent 
developments, the enormous potential of the river is, for 
natJem after nation, the most positive reason they have for 
facing the future udlb hope and courage. That potential 
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is one of tho central facts which jmtst be taken into account 
In anjr attempl to uiidersland how far Ininiaiiily has come, 
where it is going, mul what we who live in this century 
ought to bo doing* 

What men Iwve done in the past they have often done 
without any very clear plan, and without guessing at the 
eventunl consequences. But irom their history as a whole, 
a pattern emerges. Whether men mtended it or nnt, their 
drama as they have enacted it has an order and a pmgres- 
skin in it, and moves towards a goad. In their dealings with 
rivers, they have revealed not only their nature hut their 
ultimate intentions. There are ol course many setbacks, 
many distortions, many accidents. Men have been passion¬ 
ate, selfish, willful, and on occasions downright siUy. arid 
all these weaknesses have at times made them stumble and 
slide back. Altlunigh they have always spent the bulk of 
their energies in plain hard work, they have used up so 
much of the remainder in fighting with each other that 
some historians have tliouj^l quarreling and killing their 
basic incentives. But their story, wlien we look at it closely, 
reveals tlie peisislence of an urge that is more deeply and 
permanently rooted in huniatiily liian the fitting instinct. 
It is the instinct to co-operate, to seek ways of establishing 
with other men a sense of cornmunily, an assurance and 
lutfilhnent of their common liumantty. 

Whatever the motives that may at any tnornent have 
prompted it, however inadequate or cruel or absurd the 
means may sometimes Have been, the search for eoramir- 
nity runs through human history as clearly as a river runs 
through its course from mountain to sea, *TJrowth and 
progress," as Plaodit Nehru has observed, "consist in on- 
opemtiou between larger and larger units." In their rela- 
tioiis with rivets, men have made progress, and they have 
grown. 
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CHAPTEB II 


The Savage by the Stream 


Wheh they &?t appeared m the world, men gave Tittle 
indlcatiou of the role they would eventually play. Con- 
jieioujaiBSs was barely awake in them, making them un¬ 
ready to cbuUengc the blind lorues ol tuitnre any mare 
effectively than other animals do. They were notoriously 
feeble, these awkward creatures who stood almost upright 
on two legs only and had no tad to use for a thud bokoce 
point. There was little about their physical make-up to sug¬ 
gest that they were destined to roadie with nature, to in¬ 
terfere with the downward flow of her waters, turning them 
tbb way and that into unacenstOEru^ channels and even 
enslaving them in whirling turbines in order to draw off 
{through absurdly thin wires) some portion of their mas¬ 
sive power. 

For the first several liundred tliousand years of their ex¬ 
istence, our remotest artcestors woe so Lttle able to affect 
their environment that modem anthropologists, who see 
human beings as essentially makers and changers, are re- 



tuctant to call them at all; they usually prefer the 

tenn 'TiOminids," nmnlike creatures, for all the species who 
preceded Homo sapiem. Even wbes genuine nien ap¬ 
peared, fully evolved and perfected, they seemed as little 
likely to succeed as any organism the evolutionary process 
liad so far produced. Lacking claws and fangs, slow in 
movement, without scales for armor or hems for fitting, 
thin-skinned, and not well adapted for swiniming or hiir- 
rowing, they were farced to depend for survival on the few 
cliaracteristics in which they excelled all otlier forms of 
life: brains, eyes, and hands. 

Because they had big, complex, intricately co-ordinated 
brains, they were able to control the fire from which ail 
Other animals Hed in terror. Eyes that could focus, pradiic- 
ing a single vision of an object instead of a double one, 
arid hands that are more delicately adjusted than the ap¬ 
pendages of any other creature—these, directed by the 
brain, could piodnce tools. TTie reason we know that men 
lived on this earth at many times and in many places from 
which their bones have vanixbed is that w’e have found the 
stones they chipped to make a cutting edge. Such stones 
could dig more effectively than human BngemBiU; they 
could strike a heavier and sharper blow than the human 
fist; and they could be hurled to bring down an animal 
far beyond the reach of a human arm. 

Even with this equipment, men were so nearly helpless 
in die primcs-al world that the most imprabable fort in 
their history is that they survived at all. From the very 
be ginning , their survival was intimately related to the 
rivers they were eventually to master. There was no mas¬ 
tery at first; the rebtionship was one of complete and utter 
dependence on the part of men. They were bound to the 
river as squirrels iirc bound to nut-bearing forests, for it 
was the o^y source they knew of the sweet water which 
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they must drink in ofder to live. That ts why, if you set 
out today to search for traces of yow remotest ancestors, 
you must go, os they went, to the rivets, TJjere may be 
no fiowing water there today, but the gravels where you 
are likely to find the most primitive stone implements ore 
In terraces that mark the abandoned beds of ancient riveTs. 
Caves are another likely spot, but the caves where tnen 
lived were always along the sides of valleys throu^ which 
the water Bowed, They could not be anywhere dse. Lack¬ 
ing any means of tarrying water with them on their wan¬ 
derings, early men were forced to keep witlitn waE'ing 
distance of the natural sources. 

The river bonk was man's earliest home for another 
equally decisive reason. Men must eat as well as drink, and 
because the animals they prey upon are under the same 
compulsion to take tlie water where they find it, the mar¬ 
gins of a stream were the most reliable htmting ground. 
Perhaps it was UiLs fimcrion of the river as the summon er 
of game, the magnet that drew his food htesistrhly to his 
hand, that made the deepest impression on man's slowly 
awakening mind, tt is dangerous, of course, to speculate 
upon mental attitudes among peoples who had no way of 
recording their impressions of the world they lived in. But 
when, after thousands upon thousands of years of the lumt- 
ing Ufc. men at last discovered bow to make "pictiires" of 
tlteir world, the fitst inoniniatc ol^ect they recorded from 
their environment is the edge of a river, and the only thing 
their picture tells u$ al>QUt this bit of landscape is that this 
is when? one finds an edible animal. The object that gives 
us this first insight is a rounded piece of antler found at 
Kessleriocb in Switzerland, on which some paleoljrfjic flrt- 
fot. twenty or twenty-five thousand years ago, scratched a 
very fine representation of a reindeer grazing along the 
banks of a stream. (Plate i) 
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It is curious and instmcttve to reflect that no other inoiu- 
mate detail of Lhe natural ejiviruiifnent seems to have mude 
aoy impression on tJie mind of primitive man. hten were 
artists, and great ones, for thousaiids of years before it ei'^er 
occurred to onybody to represent a hill or a mountain, or 
to record anything at all of the way the world looked to 
him except this one glimpse of a river. The great paleolithic 
art of the European cave painter was rignUy practical; it 
was concerned prinuirily with the hunt, and to a much 
lesser extent with what may possibly have been some 
strange speculations about fertility. It took no notice of 
landscape as such, for that is an interest that springs from 
leisure and aesthetic sensibility, and the hunters of the Old 
Stone periods could not aflord these luxuries. Yet dtere on 
the antler chip is the river dearly flowing the reeds and 
sedges invading its shallows, and the grass beyond on 
which die reindeer feeds. 

Naturally, animals would avoid the ^ts where the 
smell of man was heavy. Berries, grubs, and other foods 
had to be coDected from wherever nature might place 
them, and this was not always at hund. Of necessity, people 
who depende<] for food on what they could fiud and cap¬ 
ture could not sit down beside their river and wait. They 
were obliged to wander. But siuce thi!y were also obliged 
to return to their laiis, they must have landmarks to guide 
them. The most obviotis is the river itself, as it b also the 
most reliable. Hills and mountains are treachermisly de¬ 
ceptive, all things visible in tlie sky are in constant move¬ 
ment, ev^ one stone or one tree can look remarkably like 
another. But a river How.t alw'ays in die same direction. 
For primitive men, it offered tlte surest means of Ending 
their way home. From it they derived the first glimmerings 
of geograpfucol knowledge. 

Thb function of tlie river, as teacher of the elements of 
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geography, has persisted down to om- own time. On the 
earliest map we kt>ow, a plan of Babylonia as it was con> 
ceived in ttie eigliteenth century before CltHst. the Ei>- 
pbrales is not merely llie largest and most obvious detail; 
it is a huge stash extending from one point on the circular, 
all-enveloping ocean to the opposite point, bisecting the 
round dtdt of the brown world; the central fact m ti^e 
setting of the human drama. Through most of recorded 
history, rivers have retaioed this central role. When new 
coast lines have come into human ken, it is the bar* 
bors, the mouths of the great rivers, that have first lieen 
charted. By means of these rivers, expbrers have always 
sought entry into the strange coimtiies, and down the 
rivers again they have made good [heir escape when the 
new regions proved inhospitable. Until aircraft made it 
possible for men to survey a land on which they had never 
waited, there was only one safe highway into the iin* 
blown. 

One would suppose that anything so vital to human ex¬ 
istence would have been of ab^rbing interest to the human 
nuud from its earliest awahening. Did pm'mitive men reah 
Ize, even dimly, how complete was their dependence, and 
did they try to do atiyihing tn minimize It? There is no 
evidence, but I think we may assume they did not, that 
they simply took the ivater in Its natural courses for 
granted, as anknols do. It was a fact of existence, like day 
and ni^t; an absolute necessity, but one given freely by 
nature, requiring no efiort on man s part. 

As for any attempt to assert control over it. this was out 
of the questiou. When men conceive the possibility that 
nature may be controlled, but have not developed the neo 
cssary technology to do it, they generally resort to magic, 
to the pitiful Itope that if they make a picture of the reio- 
deer they need for food, an actual reindeer will materialize; 
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or that tf they cai] them with religjoitiJ poetry, the herds 
will come. At least as early as the btei Ice Ago, men in 
Europe were certainly attempting to control the supply of 
game and itie fortunes of the chase by magical means. But 
it never occurred to them to apply their magic to the 
streams because they had no need to- For the same reason, 
tl was mlllenDia later, after men living alongside quite 
different riveus liad developed a way of life which the ris'ear 
could completely destroy, before anyone thought of dei¬ 
fying it, of wodsliiping it as a god or placating it as a 
terrifpng demon. It is possible that the food-galheting 
cave urtists may have seen floods, and may luve been mo¬ 
mentarily frighleried, but as long as there were still ammals 
to be killed and eaten, and berries and roots to be caljected, 
tliere was no reason for any mystical Ideas to arise. 

1 have suggested that the earliest men had no vessels 
to which they could store water, or even carry it, This is 
not positively established: what we mtrst say is that they 
made no vessels of any material that has lasted tong 
eitongh for us to identify them. The cave artists of (he so- 
called “upper paFeoUthtc** societies tlmt flemrished to Eu¬ 
rope at the end of the Ice Age hnd small, saucor-like stones 
for bolding some kind of fatty substance. They used these 
objects for lamps, presumably to lighten the blackness of 
the caves where ihdr decorations occur. There is nothing 
that looks like a vessel to bold any other liquid, escept. on 
some very early rites, a few hiiman skulls tliat have been 
hacked into crude drinking cups. Whether they cv'cr used 
a piece of cturved bark or a hollow bone for such a purpose 
is a matter For speciilatton only. Some kinds of water con¬ 
tainers are quite within the possibilities open to savage 
societies, of course; we know tliat in other parts of the 
world people at a similar stage of development linve used 
gourds, ostrich eggs. ltolIo%v biimbaQ sections, anitnol skius 
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ai)d organSj and a wide vadety of otitar abjficts requlnag 
only the simplest maniifactnring skills. But precisely what 
paleolithic Europeans used we do not know. Surely when 
a man lell til his comrades must either liave carried him 
down to the stream or have contrived some way of bringing 
water to him. Cool 'kvater to drink emd to bathe fevered 
bodies w-as certainly the earliest substance for the treat¬ 
ment of illness, a n d must for lung have remained the only 
otic. When medicine id length became a science, ft owed 
as much to the ancient concern with springs and healing 
waters, with purification rites and the great medley of 
superstition and sense aliout water in general, a$ to any 
other source; and the river as the source of pure drinking 
water is still one of the priiicipal concerns of the most ad¬ 
vanced public health authorities. 

One wonders much about the life of savage men, hunt- 
bg along the banks of the rivers they could never leave 
for long. Did they splosh b the water, and discover that It 
could he a sotiree of pure pleasure, to say nothing of 
cleanliness? Contempoiaiy savages wash their clothes in 
streams, but their earliest prototypes had no clothes to 
wash. It seems likely that if they lived in a warm dinmte 
they must have bathed, and equally likely that where thdr 
streams trickled out from under the glaciers they did not. 
Say the word “river** to a city dweHer today and there is 
a high probability that the Srri images which will Bosh 
through Ilfs mind will be of a place of recreation. But if he 
ivere a nearly helpless savagei, compelled to focus almost 
his entire energies on the hunt for food, tl is not certab 
that the idea of swimming for pleasure would ever occur 
to him. There are many other questions about the possible 
reladonship between prehistoric men and their rivers 
whJdv there b no point b our .^king because there is no 
possible way of answeimg them. 
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Certain I'itaJ matter?, however, are known. There is no 
doubt, for example, that paleolithic savages made one dis¬ 
covery about rivers that was of the greatest impartance, 
both immediately and in its later eonsequences. Exactly 
wiicn and where and by whom the discovery was made 
we do not know, but the earliest proof that it had been 
made is in various caves in France, and seems to liave been 
left there some fifteen thousand years ago. 

For a very long period before that time, people with ex¬ 
traordinary mental abilities liad been living in various 
parts of Europe, Like all other hnman beings at that time, 
they were hunters, who had not yet dreamed of controlling 
their food supply by taming animals or plants. But they 
had developed the hunting economy to a far higher level 
than it had readied hefom. For one thing, they used the 
earliest machines of which we have any record: the spear 
thrower and the bow and arrow. The hrilliaoce of their 
achievement as machine makers is indicated by the fact 
that the mechanical principles employed in these tools re¬ 
mained the most effective any men could dedse for weap¬ 
ons of warfare and the bunt right doivo to the advent of 
gimpowder. 

The most remarfaibte thing about these people, how¬ 
ever, is that consciousness had awakened in them to an 
unprecedented degree; they could record their experience 
as human beings in a hostile envirooment, and some of 
those records are works of very fine art. On cave walls and 
on pieces of bone and antler, they made pictures of the 
nuimals on whr^e bodies they fed. Finm these pictures, 
we know that they were in Europe when lire Ice Age was 
fust ending and there was still an almost glacia] clunate, 
for the Kirliest of their engravings and drawingt depict 
mammoths and woolly rhinoceroses. Because succeeding 
generations frequently made new pictures over earlier ones 
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kft by tbair aawstorSj we can see that they stayed on as 
the chmate grew warmer and arctic beasts were replaced 
by animak of the buulra and steppe, of the later evergreen 
forest, and of the sdll latio' mixed hardwood forest: bbon, 
wild horses, reindeer, and finally forest deer and cattle. 

Their art, and their general culture, reached its highest 
devebpment (what ts called the Magdalenian phase) at 
the time when the reindeer were abundant. Thousands of 
pieces of antler were etched with fine shill, and in hun¬ 
dreds of caves the walls of the deepest cdiambers were 
decorated with masterpieces of vigpmus, rtNiUsttc paint¬ 
ing; frcuTied horses falling over cliffs; great bulls an^Ly 
tossiijg their hums; a bisuii surprised (>y the hunter, nerv¬ 
ously pawing the ground as he stands in an agony of in¬ 
decision whether to charge or to run away; and everywhere 
the lordly reindeer, the mainstay of the tinman econorny. 

At the height of the Magdnlentan, the arHsts quite sud¬ 
denly intioducttl a new subject into the record of tberr 
prey. They began to drew, with just as fine shill and from 
equally dose observation, the outlines of salmon th at came 
on their annual mirations igliting their way up the 
Dordogne River to their spawning grounds, and of tmut 
that inhabited the swift streams of the Pyrenefa, From dm 
time forward, fish abound in paleolithic art, as one can see 
from consulting the enormous catalogue drawn up by the 
Ahb4 Bnenil, to whom we owe the greater part of our 
tioowledgc of this subject. The meaning of these drawings 
and engravings is evident; the nver become a sqttrce 
of food. 

ft is an event tn the human stoiy of more than ordinary 
interest, for it marks not only a great advance In technical 
skill and » dtarige in the economic basis of life, but a stage 
in the development of the human conscJonsiHiSs as weU- 
The minds that first directed the capture of fish had gone 
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sdcntiEc observation, delicacy and skPl in too I making, and 
profound tboogfit- Driving mauunoLhs or wild horses ov'Cr 
cliffs is CTUtle animal behavkir compared with the silent art 
of hslting. It is not surprising that some authorities believe 
so subtle a craft odguiated in a period when game was 
abundant; in other words, that it came as the result of a 
certain amount of lemtre> and was the product not so much 
of glim necessity as of curiosity and speculation. 

The results of the introduction of Gshing are no less int' 
pressive. For thousands of years men had depended for the 
essential proteins on the flesh of animals. They had been 
forced to wonder, foliowuig the herds but always coming 
hack to the water without which they could not live. Now 
they hod discovered that the water itself could fitmish a 
staple food. And once the streams were added to thri land 
as a possible hunting ground, mens duuiccs of survival 
were immeasurably increased, Tfie addition of fish to the 
diet must have had a wholesome effect on the health of the 
community. And If the herds were depleted by over* 
hunting or disease, or if Uiey simply wandered away, men 
could still cat and live. In fact, to appreciate pist how much 
this extension of control over tile natural environment has 
meant to humanity, one has only to reflect that ffshing is 
almost the only example of pure food gathering which is 
sttll practiced in our higlily complex, [iidustrialized, food- 
producing economy, as on cssentiiil enterprise lor feeding 
the human family. There is Only one other sizable food 
industry which still depends on the natural supply; and 
whale hunting, which grew out of Ashing, is of very minor 
importance by comparison, 

New crafts require new tools, and from the time wlicn 
Rsh appear In paleolithic ait the weapons of the fisherman 
exist side by side witir those of the hunter, Thimigh the 
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changing forms of the tackle, we can trace a growing 
awareness of the importance of the new industry and a 
comeqtienl refinement in oU the skills needed for its pur¬ 
suit, The fish spear, made of bone, was lepbced (airly early 
by the far more sophisticated harpoon, with a detachable 
head fashioned from reindeer antler. It is a better weapon, 
for it can be thrown from the hand and retrieved, wherieas 
the spear must be held. It is also harder to produce. To 
make these harpoon heads, heavily barbed by cutting deep 
incisions into the liard materiaii requires very careful work¬ 
manship, and one needs considemble knowledge of ties in 
order to fasten them securely to the shafts. Furthermore, 
the barpooner must Iiave moie patience and a finer mus¬ 
cular cO"Ordiruittoii than the spear thrower needs. 

Finally, men who had foimd this vast new sourco of food 
and were determined to exploit it to the limit of their abil¬ 
ities devised one of the subtlest of all snares. The harpoon, 
for all its stiperioHty over the fixed spear, has one serious 
limitation: it is useless unless the barpooner can see the 
target be wants to hit. And men must soon have dis^vered 
that fisl) have a way of darting suddenly, Just as the har¬ 
poon leaves the hand, into depths where the water makes 
them invisible. Goaded by such frustration, they were 
driven to invetit s weapon that could pursue the elusive 
game into its hiding place, enfice it to impale itself on the 
very barb it Hcd from, liold 1i fast against the frantic power 
of its death agemy, and finally bring it hack to the waiting 
hand. 

It was a formidable problem, and if we knew what man 
had iplvecl it by iuveniing a baited hook upon a line we 
should doubtless enroll him among the great scientists who 
are his peers. He is iiameless. of course, but he may have 
belonged to that same brilliant society of Europeans in the 
Magdalejiian phase, for among their artifacts have been 
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found 5 onie little strajgbt bone ^fa^rpened into a point 
at eitlier end, which may have been the first fidihooks. 
They do not look very efficient, but it does seem that if a 
fish took one in his mouth it would catch crosswise tn his 
gullet; and since the archaeologists cannot think of any 
other use these ob/ects might hove hod it is ossiunctl that 
this was their purpose. 

There is no indjcation that people in the Magdalenian 
phase made any further advances in the fishing industiy, 
nor that they had any uikling of (be next great step men 
were to take in the use of rivers. They had exploited their 
bleak environment almost as fully as it is possible to do 
within the severe limitations of an economy based entirely 
on food gathering. One further step in river use was to be 
taken before the whole economic basis of human society 
was radically altered, but the Magda! enjans did not take 
it. For one diing, the dimiite was against them. It was alt 
ri^t as lung as the ice sheets were not too far north of 
them, but gradually the southern edges wen* melting as 
warmer air came slowly up fnim the soutli. Tundra had 
been succeeded by steppe, and then by forest; mammoths 
and wnoohy rhinoceroses had gone away into the north and 
finally died, and as the warmth increased still more, even 
the reindeer retreated frimi southern Europe, taking tvlth 
them the supply of antler for fine tiarpooiis. Fish still 
swarmed in tiie rivers, but it was harder to make good 
tackle for capturing them, for the antlers of the forest deer 
who were now plentiful were spongy at the core and had 
to he split before decpK;ut barbs coiltd be made, which 
meant tliat men imtst tie contented with smaller and 
weaker harpoon heads. Tile fishing industry declined, and 
eventually the supply itself fell off ;iS the fish sought colder 
waters, fewer and fewer salmon returning on tlieir annual 
migrations to the old spawning Ixxb. 
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Hie d ramii of tbe by ibe was not played 

out to t}ie etiU, however^ for there were still uneihaiisted 
possibilities within a bunting, collecting way of life. People 
who fished as well as hunted, could, and did, make a nuni^ 
her of developments beyond what the Magdalcoians had 
echievecL For example, in the peat t>ogs of Denmark and 
other fintthem countn'es archaeologists have found evi¬ 
dence that fishermen living around the lakes and sbreams 
in those parts some eight thousand years before the Chtia* 
tian era were making not only fish spears and liBipfxins, 
but real fishhooks as well, Ttiey even attached bark l!oat» 
onto nets, winch they made of plant Bbers. Probably 
similar tackle was made in many other parts of the world 
where there were no peat bogs to preserve it for oar in¬ 
spection 

Finally, the relics of th^ north Europ^n fishermen 
show the beginnings of an extremely important develop¬ 
ment in the relationship between rivers and people. By 
their fame, the river had become the first of aO the naturd 
forces which have been made to perform useful work Cor 
men. We know that these people bad boats, for the peat 
bogs have yielded up the wooden paddles they used to 
propel tliem. On various rocks and dolmens, men living the 
same kinds of lives at later periods sm'atched stylhted pic- 
tmes of these vessels, some large enough to carry fourteen 
men. 

Wliethcr these people were the very first to use the river 
as a bearer of burdens is an acadeimc question. It will not 
do to be dogmatic about when and where the first boat 
was mode, nor to spectilate very much about whether it 
Wis a European log hollowed out by chipping and firing, 
or a bundle of African reeds lashed together to make a raft, 
both of which were quite possibly preceded by Enflatcd 
skin finals or lutrk canoes; the archaeologjcal informatioD 


is still too meager. But it would be difficult to overestiniate 
the sfgmficimce of mans discovery of the buoyancy of wa¬ 
ter; of bis observation that tkltbough a stone will sink, a 
lightweight log will not, and neither wiU a stone placed 
upon a tog. Dozens of men may sweat and strain to lilt 
a great boulder, or to shove it along the ground. Once it 
is safely loaded onto a boat, a child can tow it along the 
shore oa the river unaided can carryit downstream. Wlien 
men had found this out, they had taken the 6r5t step on 
the long road that leads to etnaDcipatmn from physical 
drudgery. 

It is usually said that animab and the wind were men's 
first servants, but though this assertion is made confidently 
by many authorities: it would seem to need some qualifica¬ 
tion. Certainty the domestication of animals and the use of 
their greater muscular power for hauling and carrying did 
make it possible for men to do things they could never have 
done with their own puny muscles, Just as the wind could 
propel H boat faster and with less e^rt than a set of oars 
could when men learned how to catch the wind's power 
in a soil. But rivers had carried men and their burdens for 
many long centuries before either of these other servants 
was employed. 

If 1 labor the point, it is not lor the sake of a mere quibble 
over priority, Ontil tnen saw some natural force actually 
doing the work they wanted done, they could rml dream 
that it was possible to be freed from physical labor, to be 
stronger than their own bodies, to assert their control over 
forces vrhich had always seemed dominant and hostile. 
They never saw wild animab pulling or carrying anything, 
and it never occurred to them that these animab could he 
made to do such things until centuries of me of the river's 
carrying powm* had taught them that such a shifting of the 
burden might be possible. But from tbeir earliest observa- 


45 





tions they Itad seen tlie sLreams cflnying [Kkst their settle^ 
ments all Riaiuicr of flotsam. K1an*s ditKini of himself as a 
free agent, creating the shape of his oun enviromnent by 
the imposition of his will, lias been the spur that has urged 
him oti to all his later endeavors and achievements. And 
that dream was bom in the mind of tile savage beside the 
stream. 

Boats and rafts opened the way for die large-scale tnms- 
fer of goods, the trade that was to be the lifeblood of bter 
societies. Once they had been laundied, tnen had em¬ 
barked on the journey whose end l-s not yet in sight. Stone¬ 
henge W'ould artee on Salisbury Plain, Solomon would buy 
from Hiram die towering cedars that could lift up the 
praise of God on Mount Zion, and Egyptian Indies would 
paint their eyelids widi the green malachite from mines 
upriver in Niibfa. Thmu^ succteeding ages, the river has 
never been displaced as an avenue of trade and commerce. 
j\t the command of men. it has carried a greater toad of 
materiai goods than oil the highroads. This has come about 
because men in the most primitive stage of dieir social 
evolution learned that rivers can be made to submit their 
broad backs to the burdens we place upon them. 

For some of these estcemeJy early sodettes, rivers as¬ 
sumed tlie function of defensive barritn^, antedating nnd 
no doubt suggesting all the later elaboratkin of man-made 
moats and military canals. Some nf the more dangerous 
wild animals will not swim in pursuit of prey, but only os 
a last desperate meaict of (scape when they are the in¬ 
tended victim.^. If a primitive hunter could put a stream 
lie tween himself and a tiger, he was reasonably safe. In 
the same w'ay, a river gave a certain smmmt of protection, 
on one side of his encampment at least, from attack liy 
human enemies. Isiands in a targe river or lake were of 
course even mnie easily defended, and it was not long be- 
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{ore men learned to tnalce aitifidal tsbudif of logs Or miid> 
and-brus!)wood to which they could rethe in emergencies; 
such nmn-mude ishmd fortresses have been found among 
the northern lake dwells, in Switzerland, in marshy sec* 
Cons of Englandj and elsewherci they represent the earliest 
attempts at civil cngineeTing. We shall see that this role 
of the river as shield, elaborated and developed in count¬ 
less ingenious ways, has persisted as a canlinal factor in 
military tactics ri^t down to the present, when airplanes 
have not yet mode tanks aod inlantrymen obsolete. 

By the time tlie boats were afloat, human society was 
drawing near one of the greatest transfonnadons it has 
ever undergone. Food-gathering savagery’ was soon to be 
replaced as the tmiver^ pattern of human existence hy 
forms of social organization rooted in an inflnitcly richer 
and more secure economy. It would persist, but as a dying 
organism; the progress of man rotjuired condltkms which 
it could never create, and one by one the more forward- 
looking peoples abandoned it. Today it exists precariously 
only on die backward fringes. 

Men who had no way of feeding ibeinjelves except to 
hunt and collect what nature happened to provide could 
acdiieve, at most, only a very limited degree of freedom. 
Tied to the natural watercourses because they had no 
ability to alter drainage patterns or to tap the waters under 
the earth, they lived in such intimate dependence on their 
rivers that to us it seems lundoge. Yet though mastery was 
out of the question, they had already learned to use, in 
some ways, wliat they could not liopc to control. 

How much they had actually tearned about the water 
that Sowed past their setttements is an open question. Did 
they discover some of ib basic characteristics, which later 
men were to use in all sorb of industdal processes? Hu¬ 
man beings did not And out what water actually is until 
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nrouiKi A.I1,1783, when Cavendisb^ Watt, and Lavoisier aP 
reacJied the cotidiisioa that It contaiueti about two parts 
of hydfogen to one part of axygeo, mid the accumte chemi¬ 
cal analysis of water cantc later still. By that time, many 
of tlte nsefu], practical facts about it had been common 
knowledge for milknma. AH those facts, however, liad 
once been unknown, and it is sobering to reflect that we 
owe certain of them to the sharp, inquisitive minds of our 
savage ancestors. 

Paleolithic men. For eammple, knew that water mired 
with certain muds would produce a mbstance that could 
be molded and worked, and that when tijc water hud dried 
out the substance would hold Its shape. Clay was the first 
plastic, and gave men their first inkling that they could 
control a physical change from b'quid to semthquid to solid. 
In the cave of Lra Trois Fi'ctcs in the Pyrenees there are 
large day figures of bison, modeled in almost full relief, 
and day figurines are fairly common in paleolithic art. But 
this fundamental discovery was apparently not used lo 
make pots or building-bricks until much later, when the 
wliole mode of human life was chan^g. In any work with 
clay, however, it is necessary to wash out the grits in order 
to produce a smooth and malleable plastic, so that the 
primitive artists must liave discovered the hasic principle 
of most of the elaborate separatiait processes required in 
modem industry. 

In a society where water and animal grease are virtually 
the only known liquids, it is inevitable that people will 
team oil sorts of uses for both. The ability of water to 
quench fire must have been knowu as early as fire liandltng 
itself, and .some knowledge of its uses ses a coolant must be 
equally ancient. But one wonders whether people who 
were always working with flint did not discover that If cold 
water Is thrown on a heated rode, the rock will split. It is 
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a mctbod tiuit w&s used by htiTJ minerSv btit therr is no 
way of kaowiag how early it was found out. Similarly, thi! 
whole contplex business of soaking skins to make them 
pthible, and Ifller of tisjng water in Uie intricale processes 
of extracting Bbers bom plants and preparing them Icn 
plaiting ur weaving Inth represent vital conthbiitioos to 
Iiimian develop men L When such a lemarknhle discovery 
ns the piicx^essing of textile fibers was first made we do not 
know, but it was ceitaudy before the time when fish nets 
were left in the Danish peal bog. 

There were two achievements of savage society, how¬ 
ever, that were to mean as mnph for the future as any we 
have discussed. When later men luve undertaken to tame 
the great rivnrs of the world, to lift them bodily from their 
beds and drive them through unnatural channels where 
they may do men's bidding, two diings have always been 
required for sticcess. One is the ability of men to work to¬ 
gether, in larger and larger groups. Prehistoric savages did 
not apply teamwork to sudt things as irrigation prolects. 
of course, but they did build up a tribal orgoniznttcni 
and thus laid the fourulations for future largC'ScaEc co- 
operatioiL Success in bunting the great beasts on whose 
bodies tliey fed required the cCMitditiated work of a far 
brger group, of people than the single family. Magical 
rites and initiations arc group activities, and the de¬ 
velopment of schools of art, which we believe existed in 
Magdalcnian cultures, presupposes a great deal of social 
organization, os well as the pooling and handing an of 
rnoss^ of collective Itnoowledge. Tlie men who eventually 
took the rivers in liand were uJreody inheritors of a long 
trailttirm of cooperation and social discipline. 

The other essential in all successful n ver work is a mental 
attitude. Men do not master tlieir environment until Ujcv 
have first conceived the notion that mastery is possible, fi 
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appears that this exhilarating idea had occurred to the cave 
painters ami formed part of their spiritual legacy* to later 
men. In the same cave that cootaiits the clay bisou, there 
is one of their few representatiODs of a hutnao figure; en¬ 
graved and painted with great cure and considcmble ar¬ 
tistic power, it depicts a roan engaged in a eeiemoiuaj 
dance. On the head ore stags horns; the face is an owl's, 
with wolf ears and a beard; there seems to be a fur-covered 
skin hanging down the back and over the arms, with bear 
paws where the hands should be anri a horsetail swinging 
under ttie liited liutnan leg, Efere, in other words, is an 
abstract representation of man, endowed with the most 
potent weapons, senses, and skills of the lower creatures. 
We may say it is only magic, mere wishful thinking, but 
it is nevertheless a vision of man as a superior creature, 
a celebration of hts imlqiie | 30 wer to outwit and to domi¬ 
nate, Man, having glimpsed the potential within himwlf, 
bos begun the dance of conscious and puiposive control 
over al! the powm of nature, the dance of the lord of 
creation. 

Such a moment of exaltation can come only after great 
achievement, when even greater accomplisliments ore foTO-- 
shadowed. But those further advances could not be made 
by men who had to depend for their food on wliatever 
they were able to find. For these people, the river could 
lie landmark, source of food, and bearer of burdens; the 
liver could form an effective barrier against certain kinds 
of marauding animals and sometimes a defense against hu¬ 
man enemies. If it was infested with dangerous reptiles or 
man-eating fish, like some of tlie tropica] rivers along 
whose banks savages stiD live; it could be extraordinarily 
dangerous. Above all, it was the source of the water which 
was just os necessary as food. Apart from establishing 
these rather simple rebtionships, there was httlc that prim- 
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itive people t^iild do: more complex idcQS and lotcrde' 
peiideiicles could arise only in the very dilfereot kind of 
society that was aion to evolve. 

Savage society did not disappear from the earth when 
some members of the Itumaii family emerged from it into 
a less primitive way of life. Btit os the newer ways were 
adopted by more and more groups^ those who dung 
to the simpler tribal organizations oppiopriate Co a food- 
gathering economy were gradually pushed off the center 
of the stage. They continued to exist, as they still do, but 
because their lives are less tnterusting than tboise lived by 
other people they have long since given up their role as 
the central Sgures in the human story. 

They can live only in a region where there ore plenttfiil 
siippSieif of wild game or fish, or both, supplemented if 
possible by wild M«ls and cereals or other ^ible plants. 
Their numbers are rigidly limited by the amount of food 
a natural envirnmoent can supply- they must therefore al¬ 
ways live as a small population thinly spread over a very 
large area, [n the same way, their home must be an area 
where natural water supplies are so aliimdont that they 
con neither pollute nor exhaust them. River volleys which 
can support a food-gathering people ere Irecomtng rare. 
Some exist along the northern fringes of North America, 
Europe, and Asia, but the variowt Eskimo tribes are dying 
out, squeezed into progressively smaller and leaner hunt¬ 
ing grounds by the pressure of more adv,'inced peoples 
moving ^!p from the south, and their only hope of survival 
lies m their gradual adoption of some form of food pro¬ 
duction. such as reindeer bTceding, to supplement the 
game hag. The great tributaries of the tipper Amazon, flow¬ 
ing down through unespbred jungles where natural food 
products are incredibly abundant, are another haven of 
sava^ eiisttmce; so are a number of smaller river liasios 
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in the less-kuown pAiti of Africa and Asia, and a few-well* 
watered tsIanAs mostly tn the PsciSc and IndJan oceans. 
In such regions, food gatherers can live, and svlthin the 
stringent limits of i^ioiarKC, disease, and terror they can 
live reasonably well. But in most of them Far larger popo* 
lotions of food producers could live b^er, and since we in 
the rest of the world have reached a stags where bad 
management has produced widcs^ead poverty, the eyes 
of a hnnery world me hopefully scanning these dart out¬ 
posts. Hut days of the 'savage by these wild streams am 
mrmbmed; sooner or later he wiU have to make the great 
economic change that other peoples made thousands of 
years ago or give way to those who wiH do it in bis place. 
What will hap]^ to his rivers and to his relationsliip with 
them can best be predicted by oxamltring what has hsp* 
pened on otlier rivers in the past wb^ savagery has bera 
replaced by food*producing barhaiism and lato^ fay^ctviB- 
zatiotL 


CHAPTEB IXI 

Ditches and Dams 


W B CN men tiegau to ciJtivate plants aod to domesticate 
animals, their relatioudiip with the rivois uf the plaiiet ud' 
derwent some hmdamcntal changies. This is not surpijsing, 
for the agricultural revohitiOD has long been recognized os 
the most thoroughgoing of all the many changes men have 
made In the ecotxnnics of living. Like all sndi diangcs, it 
altered the wlmle structure of sodety. Men who can pro* 
dufw their own food, who have found ways to plan and 
control the jntpply and to increase it at will, csntioi con¬ 
tinue to live os they did when survival depended on won' 
dering herds and the chance dbcoveiy of wild berries or 
edthle roots. Weapons and charms that were useful to the 
hunter foil miser^dy when the object is to milk a cow, 
and so unconboUed salmon stream ts not of muidi assist- 
ance to a farmer wlto#e crops need min. For the sake of 
a dependable supply of food, had to alter the eitlne 
range of their thinking and activity. With thdr rivers, they 
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had to e^iahtlsh njew relationships that could foster and 
enhance tlu; new econotny. 

Up to a point, the rivers theniselves conditioned the 
emergence of food productioit as the dominant way of life, 
simply by being the hinds of rivers men coutd easily adapt 
to their new requiiements, or by foiling to be. The cold 
and boisterous streaois oi the P^enees were soitahle for 
fishing: pastgkdal meres and bogs, fed by trickles from 
tlie melting ice sheets, could foster the arts and crafts of 
the forest folk. But for security' in the new kind of life men 
needed older rivers, rivers already grown w'ide and slow 
and half tamed, moving as placidly as oxen down the lon g 
monotony of sunlit phuns imtit they lost themselves in the 
reeds and ooze of the swamp. Though cultivation seems to 
have arisen first in hill coirntry somewhere in the Middle 
Ejist, the great achievemunts of the barbarian village 
society it produced were irutde in the volleys and the 
broad, steamy deltas of rivers tike the Nile and tlie Tigris- 
Euphrates. 

No one knows preci^ly when or where savage nieti, still 
millennia away from writing and the other civilized arts, 
first ventured into the barbarian way of life, wlmn dm flint 
tools of the hunters and gatherers had to be modified into 
crude hoes and sickles. We are equally hazy about the first 
domeslicaliOE of useful aoimah and birds/Tlicre lias been 
much dheussiaQ among scholars about which came fiist, 
the lamed beast or the ptauicd and tended seed- From it 
all, one gathers that the iw'o forms of food productJoti re¬ 
placed the older economy in a sales of disjointed nnd oiten 
unrelated steps; that oue group might devote ttseff to 
domesticating hones or cattle or shf^p while another was 
espenmentiog with wild wheat or barley; that among peo¬ 
ples who look up botli pasloralism and cultivatioo, the or¬ 
der in which they were adopted STiried from group to 
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group; and Uiat £or & very bng period mosl societies con- 
tiuiied to btmt and Bsh wliile they were at tltc same time 
trying out one phase or another of food production. In 
other words; the revolution was rio sudden upheaval, but 
a gradual process extending over many centuries, and in 
some outlying quarters still continuing. For possibly inih 
lennia, these parts of the world in which the great change 
was taking place roust have presented an economic picture 
not imlike that at tlie present tune, when a vanety of 
economies, eadi existing in many different stages of de¬ 
velopment, are in use ninong mankiud- 

But it was in the valleys of Fgypt and Mesopntamia that 
the revolution proceeded most rapidly and successfully. 
There are many reasons w'hy men w*ho have decided to 
try' growing their ow'd food should gravitate to such rivert. 
ft ia evident that people who have animals to care for need 
a dependable supply of drinking water even larger than 
that required by hunters. Domesticated auimals earn their 
keep, but they must be kept; if men are to profit from tlie 
permanent supply of meat, milk, clothing materials, and a 
host of other products, they must exchangie for it a great 
deal of labor, Tite l>easts must lie fed and watered, and the 
simplest way of satisfying their needs is to pasture them 
beside a sizable perennial stream. “In ApnHonia there Is a 
Bock of slteep sacred to the sun, during the daytime tliese 
slieep graze along the hanks of the river whtcli rises otn 
Mt. Laemon. and after nmning through Apollonian terri¬ 
tory foim the sea by the harbor of Oricos," Herodotus 
tells us. For thousands of years in the early pastoral pe¬ 
riod, even after men bad learned to dig wells ond canals 
and cattle tanks, tliis was always the picture: the animak 
were pastured alongside a river. The larger fTeednms men 
had acquired had already bonitd them more firmly to the 
liver bonk than the reIndBer had. 


Piisttirc lund, constiintly cnrft^efl by the drtrppjngs of 
the beasts K feeds, does not readily lose its fertility, E^itoi- 
tive livestock breeders niiist have noticed this, hit it was 
apparently thousands of yean before cultivatois thought 
of collecting manure and applying it m the lielcls on which 
they grew crops. Students of the ori^ns of agrictiJttue alt 
seem to agree in the belief that earths first farmers pmr- 
ticed what is called "hoe culture" or "garden culture," Ttus 
b the method, still used by extremely primitive people* in 
various parts of the world, of buniiug off a patch of jangle 
scrub, ptanring it for one or two. seasons, ati<l then, when 
its fertility is esimusted, moving on to a ffestily deaied 
patch and allowing the former fields to go back to scnib. 
Letting the exhausted .field lie fallow for several years, but 
keeping it cleared so that it can be easily replanted when 
it is again ready for use, is a later refinement. 

There is only one way in whidi nature imaided can re^ 
place tJic nutrients taken out of soO by an flop. 

Tint is by brragmg down some large river an annual flnod, 
heavy with silt. Tlie minerals in the silt must be rich in 
nutrients, and the flood must spread slowly and stc»rdily 
over low-lying Gelds and then drain away so gradmiUy 
that the silt may settle out. Tlic timing is vitally important: 
ideally, tlie flood should occur just before the time when 
seeds must be planted if they are to have a full gtowing 
^ason, Althotigh numy rivers flood at some time or oth»» 
t tfi c assic prototype of such u beneficent inundation is tlie 
oiie (hat come* down the Blue Nile into the main stream 
that fs formed by its functiou with the Wliite Nik. The 
reason die Blue Nile flnods with such monotonous regular¬ 
ity is that it rises in the motmiains of Abyssinia; rh^ 
highlands receive their heavy rains when the jotithuert 
muiviooii piles up on them the rimtds fmm the ,S«ulh At¬ 
lantic Ocean; and tluil shift of the winds, smcc it results 
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from the annual tilt of the earth on its aits, mim with 
almost mechanical pfechlun.* Fnrtunutely, farmei? at on 
early ]>CTfod fbunJ the Nile, of alt rii'crs the one with which 
they could most easily establish a wortiing {uirtnership in 
tlic new enterprise of agricultittc. 

At tlie time when grmvps in vnrioos parts nf the Middle 
East were maJditg their lirst experimedts with plaeting, 
many forces were combining to tir^ them dow*n to the 
great riven where still more daring eipertmetits could be 
made. G^logists tjctieve that as the Ice sheets melted back 
towards the Arctic regioiis. and the land to the south of 
tiicm ^cw progressively warmer, a shift ix^urred in tlie 
pattern of rainfall from clouds sucked up from the Atlantic 
Ocean and blown eastward by the preveiluig winds. In 
other words, although tltere hxs lieen no apprecmhle 
change in lire climate of the Middle Eastern ctHmtries and 
of Africa north of the equator during the last six or eight 
thousand yeais. they Iwlieve that during the preceding 
millentiia that area iidfcred a drastic change indeed. Cloud 
paths shifted north, and rain that had formerly fallen in 
Africa fell in Europe. As Europe slowly citanged from ice 
held to tundra, and then from steppe to pine forest and 
Bnally Id welhwatered deciduous woodland, so the lands 
south and east of the Mediterraitemi changed by iniper- 
cepiible degrees from well-watered forest and ^n&sEaiid to 
the desert that b still there. 

The theory is that cultivation of plants began in tJiose 
lauds when this long-drawn-out pritcess of deslccallDn was 
already well advanecd, and savage tribes were tending to 
gather around fewer and fewer pmennijil strenms as the 
Itss vigOTUus ones dwindled and finally censed to Qiuw, Tile 
dry wadU that M present lead down into tlie volleys of the 
Nile and tJie TjgrrS'Enphretes mnst hn\'e been still green, 
though flooded less and less frequently by ruuofl from 
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rmns that were becoming seasonal and ^aSy rmly occa- 
sionaL For a long periodp small f^mmuntties who were still 
btmiing but at the same time were begimuog to plant did 
Jive in such plates, as wdl as along ibe shores of now 
vanished lakes, snidi os tlje one whieh tlien existed in the 
Fayirm depression. The record of their settlements and of 
their gradual movenimt mto the main ^"alley itself is 
clearer in Egypt tlian anywhere eh$f bat it seems logical 
to suppose that sirniiar transitions went on along the Etj- 
plirates, and even by the Indues and the Hwang Ho* tJiCKigh 
the earliest material sn fox unearthed from the valleys of 
these last two rivers show societies at a much later stage 
of devetopment, and we liave tH> Information about their 
beginnings. 

Food production meant an enormous increase in human 
security. Having more to eatp n ri il the ahUjt>' to expand the 
stippiy by tabor rather than luck, men founcl themselves 
stronger both as individuals and as gronp^. There was 
much more wort to Eie doziOi for forming and the cere of 
livestock have never been os easy os huotlng^ but soon 
there were more hand s to help do Jt. Wlieieas children are 
a tturden to the hunter^ needing ffiod and care for many 
years before they are able to draw a bow, the farmeFs child 
can began at a very tonder age to eom bis keep by tendmg 
flocks, fetcF^lng water* and learning to help with weeding* 
hoemg, harvesttng and a do:&en otlicr necessary fohit^ 
Whether this is tliii rea^n or not, the popuhition did in- 
exoase natiocably whenever any group made die transit iun 
front (he feckless economy of taking whatever they could 
find to the phmiied labor <if food prodiicUon. PopulaliQn 
pressure, deirianding that men moke fullest use of the new 
abilities they had acquired, was thus added to tile other 
forces ih^t were impelling men into the alluviaJ 
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plains wlieie there were rictej opportunities for tJve ciil- 
tivutor. 

When farmers first eame down into the valleys of ilia 
wide andent rivers, they entered a landscape totally un¬ 
like that whose rich and orderly nliundance the 

modem visitor to Egy'pt, Seen from the esourpmetit along 
its western rim, the vaUey may have looked as green as it 
docs today, though thde was iiot the sudden break be¬ 
tween watered fidds and desert. In place of the network 
of canals guiding the waters out to the farthest fields, there 
was a vast marshy Jungle choked with reeds, above which 
tall papyri strug^ed to laise their feathery' heads Here and 
there in the dotted green moss was the ghot ol water, as 
the siinlt^it picked out for a moment the shifting channels 
of the river,.feeling its sluggish way through the wilderness 
it had created. There were no boats, for the open stretchea 
belonged to hippopotamuses and crocodiles, as the sur¬ 
rounding swamps l>e}onged to herds of elephant and kudu 
and wild boar, or to the flocks of waterfowl w'hich nested in 
tlic rank growth. Terrible battles were fought in the blind 
alleys under the reeds; death moved tirelessly through the 
lotus pads in the service of life; and the silence over the 
valley, almost as palpable as tlie mists exhaled by the Nile, 
muffled the roar as well as the squeal, Thrrmgh this wild 
and eerie jungle, the old river moved with the menacing 
indolence of the crocodile, rousing itself each year to 
scatter over its flood plain tiie ashes of dead mountaiits ou 
which the next year’s tender shoots might feed. 

For centuries men who needed water for their crops 
bung about on the hi Ik looking down into that Jmtgle 
where the wet giecnness never went grey in the drying 
iim. As the rains came less and less frequently and the dry- 
sands crept closer and closer at their backs, they must have 
eyed the death-haunted valley witli anxiety and greed 
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itrar mcreiised veer by year. For after the eibdaraUng tlii- 
covery that raen could luinldk with tiature sut’cessfully 
and to their ^cat profit, there came the roberiiig sus- 
piciou of the consequenoet that once you have begun to 
interfere with the naturd order, you to keep itilei* 
fering. They began to notice that their hoe cultme was 
graduaily exhausting more and. more of the high groinuL 
Yet always Uiere below their setllementJs was the spectnele 
of inexhaustible fertility, by some mysterio ns process end¬ 
lessly renewed. It was inevitable that sooz»r or later they 
must invade the jungle ami either sul>due it or die. 

Since the early cultivators bad by no means Forgotten 
how to hunt, probably the first atternpts to make clearings 
on the edges of the Hood pluin were preceded by countless 
forays into the dcptlis in search of wild food to supplement 
their produce. Very likely the first settlers lived by a mixed 
economy of himting, fishing, and gathering combined with 
the cultiva tion of small cleared patches. Some coinmunilies 
may have reverted to food gathering completely, or the 
swamps may have been occupied first by people who had 
refused to give up the old ways and bad betui piislieil out 
of the more ngr^ble environmeob by those wlio were 
determined to try the new ones. Certainly, as things 
worked crut, die people wlio wonted to fish rtnd shoot and 
trap for a living, w‘lu> would ratlim bring down a wild duck 
on the wing than bother getting food for a tome one, did 
move progressively deeper and deeper fiito the wild haurt 
of the marshes. T^te the stubborn conservatives took up 
their abode, living the old. wild, precaiiom life they pre¬ 
ferred, while the rest of hiiriuinity moved on beyond them 
towards securittes and freedoimt they oauld ner-cr hope for 
and apparently did not want. And there they rematii to 
this day. 

$wamps and swamp dwellers have always liad a bad 
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iiflme, kigely bfivfliue the story of ftuman experience has 
been written by people fiurn other regtoos. Having chosen 
an eooDiomy In which the dvilixed arts oi eomniumuatJon 
ace inappropriate, and to which they get no chance to 
arise, the ouiTsb people have lived in the heavy silence of 
illiteracy. To ootsiders their home has been a place ot mys* 
tery and terror, bauutecl by nameless evils; tlie very name 
of the badiwaters they inlmbit hits become a jiKtaphor for 
any area of social stagnation where lurntTw lives uikI nar'- 
rower outlooks are bred. Marsh comm unifies are small, aod 
thdr tnemliers are usually isolated from the concerns of 
the great conummity of men outside. Because they have 
achieved such relatively little control over their environ¬ 
ment, thdr freedom of action is severely limited. Tims two 
o! the major drives of huinamty—the search for community 
and the urge towards freedom—tend to disappear. The^ 
may use tlie river ns a source of food and drink and For 
limited transport in a small area. But it is a static rcktioti- 
ship, in which men ask natbiug of the rlvor beyond wliut 
it is freely giving. 

To many of the people who Grst ventured into marsh 
[and, however, cuJtivatiDg was more attractive than bunt¬ 
ing and fishing, tn order to follow the preferred way of 
life, they were obliged to cliaUcnge the difficult environ¬ 
ment and actively trousfoim it into farm lands. It was a 
formidable task- It Is one tiling to dear a patch at the edge 
of a swamp and drop seeds into the wet mud; but t!ie mo¬ 
ment you take land from a riva-, you have the river to 
reckon with. And this was an elemental force men hud not 
bad to take into account before. If the patch tliey had 
denied happened to lie at exactly the right flngje, so dmt 
the fiood water drained away slowly and evenly, the seeds 
would sprout and grow wUhout any birlher care, Nour- 
isiied by the rich silt, they would produce boimtiful bar¬ 
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vests, But if the field by fn a very sU^t depressicin» the 
lazy river urouid leave some of its water to stagnate aud 
the dmwned seeds would rot. 

To us, looking W*k after some eight thousand years of 
agricultural and engineering science, it may seem no great 
luoHbm; even distinguished archaeologists have been 
known to remark airily; "All that was needed was for some 
genius to think of the simple expedient of making channels 
for the water to flow in" But genius is unfoTtunatefy not 
very common, and what Is simple for a child today was 
once a problem to stagger the most brilliant mao alive. The 
man who first dug a ditch to drain his sodden field and got 
a good crop for bis pains, made a contribulioii to human 
life of startling originality and incalculable value* 

Where was the surplus water to gp? To us it seems ob* 
vfous that It must flow onto a lower level, and perhaps neo¬ 
lithic men had no difiioulty in decJdihg that it must be sunt 
back into the main river, though to get it there they had 
to learn a great deal alxmt the relationships of different 
planes, angles of fall, and other elEmcnts of geometry*- 
Sojoewhere iherc must have lieen a low-lying field at the 
very edge of the flood plain, with a desert strip in a slightly 
lower depression oear^. And it must have needed another 
genius to dLscover it, and to realize that if he drained the 
extra wrater rm to the dry sand he could do for that out¬ 
lying bit of de;;Ert what the river did for the flood plain. 
From these two '"simple expedients’* hove come all the 
massive drainage and irrigation sptems men have since 
constructed. Those crude ditches in Egyptian or Mesopo¬ 
tamian mud were the ancestors of aQ and all man¬ 

made waterways. On Uie drafting boards of history, diey 
were the first halting, dnmsy sketches for California’s Im¬ 
perial Valley. Because they were dug, Vermuyden could 
drain the English Fens, and Coctliah could saw through 


the motintalns of Jewish refwgees can free the sm- 

cieot ptfiup uf Esdradon froin mdam; oxlcJ cod cao travel 
from a BiimJogb^ waiehoiise to a London £ replace faster 
on a barge than in a railway coal car. 

Behind all these hopes and hHnmptis hrs the work of bcir- 
barian cciumuDities who grabbed out their simple ditches 
ill the mud of the deaicd swauiplorwl. Their achievement 
was staggering m its hnplioiCjom. Sloshmg about knee- 
deep in the muck erf their new £ddSp with the ancient 
stench of the swamp soaking into their poxes, they hacked 
away at the bulmsli raots with their crude stone mnttocks 
until they bad re*fistabl^ed human life on nexv and more 
solid foundations^ On the hilh tliejr ancestors bad learned 
that men might increase the number of edible plants and 
animals by. adding their labor to the efforts of nature. Now 
they were leariiitig that they could chan ge the lace of the 
earth itself. Between the dry' death of the desert and the 
deadly exuberance of the manjh-hmglfi* ^hey could create 
a mtrraw fidd for life. Aud this could happen because they 
were no longer merely nccomniCMlating tliemselves to the 
forces of nature; for the first timej they had actually taken 
hold of the waters that flow over the eartli and to a certain 
limited extent were learning to control them. 

In Mesopotamia, difiefcnt climatic conditions and rivers 
which do not behave In the some way as the Nile presented 
pztibleniB that liad to be solved in somewhat ditfereut ways. 
The Tigris and Euphrates do not liiXKl with the benign 
regularity of Egypt^s river^, slowly soaking into the ground 
enougli rnoisture to lost till the harvest; they are apt 
to burst without warning into raaiing mas^ses of water, 
sweeping everything before them. These destroctlve floods, 
which often leave deposits of salt behind them to poisoti 
the land, usually come too late for the spring planting sea¬ 
son and recede just when they are needed most, as the 
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lieal of tlie minlesj summer begins to parcb the 
ground. This beat is much greater dmn in Egypt; in 
ing temperatures that sometimes reach 120' Fi, ptatits in 
MesopoUnm must struggle to produce tirdr fruiLs. Ttie 
inhabitants of the Twin Rivers v^Enyi ihexefore* canid iu;i 
develop a system like that of Egypt, based on one annual 
iniindau'oo whose good eficcts would eorry through the 
growing season. Tliey were obliged to work out methods 
of pcrcimial trrigatinn which would bnng a steady supply 
of water to their gardens all through th e agriculturhl year, 
and at the same tiine devise ways of mmimizmg the danger 
hroin the tempestuous Roods. In other words, they Itad to 
learn how to catch at least some of <!»* Rood water, and. 
hold it back to be released os needed later on. 

The basic engineering structure in such a system is the 
dam, which must have been, in its earhest form, simply a 
pile of stones and brushwood acroiss the bed of a wadi. 
Tltere is some evidence that agriculture in Mesopotamia 
and Iran began oo small alluvia! deltas formed by moun¬ 
tain streatns as they flowed out onto the pTafrt. It may be 
that as stream beds liecaiiie dry wadis, down which water 
came only occasionally in a sudden heavy spate, people 
who had formerly used such alluvial deltas thought of die 
dam as a way of creating a similar euvimumejit. In any 
event, tlie dam stood out in Mesopotacaian thought os the 
primary mvention, the device whi^ had made possible the 
very creatiDii of the world. The story of that creation which 
was told and Irelieved for luilleniua in SitmeTui and Baby¬ 
lonia was that the god Ninurta had conquered Kur, the 
dragon of primeval watery by building u dam of stones to 
break the power of tlw waters and cunlitil them so (hot 
they could l»c scut out to tTTigaie the Sand. Once a certain 
measure of flood control was achieved, itie consimction of 
canals and ditches to carry the hupoundEd water from 
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die irservob' to the fields would follow as a natural con¬ 
sequence, 

Tlio effect ol iliese new departures, hoiii in Egypt and 
in Mesopotamia, was bound to be fell sooner nr later 
thioughont the whole range of human activity. One result 
WHS immediate: when a soggy field was drained or a dry 
one Irrigated, the fanner who had done the work was a 
richer man, more certain where his family’s whiter meals 
were coming from. Having invested capital, in the form of 
his personal hard work, in the land, he began to strike rtxits 
in it deeper than were possible on the quickly exhausted 
patches on the hills. The fanatical devotion of the peasant 
to his plot of ground was boim in human minds. This per¬ 
manent attachment to the land was possible because he 
had formed a working partnership with the river, which 
could be depended upon to bring its yearly gift of motstine 
and fertilizing silt so long as be kept a &m hand on the 
reins. 

Pushing forward from this newly won vantage, men 
eventually found thmuselvcs living in a society eO'mplL'tely 
diffenmi froni ihe one they liad brought into the swamps. 
They moved towards it by a thousand small shifts and de¬ 
tours, throwing aside outmoded tools and habits and ways 
of thinking, and picking up new ones, until at last they 
emerged From bvharism into the great riparian cities 
where civilization could he born. But the transition was 
long, and slow, and painful. The first triumphant sei¬ 
zure of bud from the sweating marshes was foDow'cd by 
a {teriod of consolidation and almost imperceptible change 
extending over some two thousand ye-ors. 

There were many reasons why the revolution begun in 
the muddy ditches and dammed-up wadis could not be 
completed overni^t. For one Lhing. the drainage and Ir- 
rigation of a few smali but permanently fertile fields gave 
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B faiDily 50 Much food tUfl-l hud m iifgint used erf 
more acr^, and di^ labor of kcifpmg ciitUva^ what they 
bad Was a fiili-tiiuc fob- The fields could be ertended^ and 
very gradualty they were, but each advance was more 
difficult than the previous one. If njan moved out into the 
desert* the life-giving water became more and inore reluc¬ 
tant Ig follow them up the slight mclme of the plainj it 
had td l>e forced, which meant that men had tc> ponder 
and tinker and experiment for centuries to find ways of 
lifting it to higher Jevels. Stmilarly, when the advance was 
towards the main channel the point was reached where 
the water would not drain off a cleared field because there 
was no lower plane onto which jt could Bow. Once agatn^ 
it was necessary to devise some means by which man cculd 
lift the unwanted water off hCs field himsell. 

But with these laiids nearer the main stream there was a 
further difficulty. The closer they lay to it, the more in- 
ciined was tile river to Hood them dally mstend of once a 
year. To get such fiekis for their use* men were obliged 
somelmw to hend off the waters and push them back, ptacs 
fng between them and tlie seedbed a I'lanicr of land hitter 
than the plane of the river's surface. In other words* they 
had to invent another of the basic engmeering structures, a 
variant of the dam across e stream, bed. Low ridges of 
piled-up mud, possibly strengthened by reeds and rushes 
trampled into their sideSp to arise along the lower 

edges of the fermf, the prototypes of all Dutch dikes and 
Chinese bmids and English towpaths that protect agricul¬ 
ture today. These tim^ low embankments could keep the 
river at bay* but each one had to lie higher and stronger 
than the one farther hack: the resistance of the river stiff'- 
cned with each enforced contraciioii, much m the pressure 
In a tire grows with every stroke on a hand pump. Besides 
that, work on each seetlcm of the bund had to be co- 
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ordlnated with that on oth(?r secfinru up and down the 
river. Men began to ]eam chat the j>olutiou of one problem 
can iiomcliines create others. 

niis was only one of many new lessons to be mastered 
if they were to make a success of fanning {n the redaimed 
fiood plain. 'I'he queslion of water lifting, as I have said, 
preoccupied men for gencnttrotis. When they were still 
iiuntors, they had presumably made water-holding vessels 
Iroin a variety of materials, even incliidiDg clay. But the 
needs of a settled agncultura] life for grain-storage vessels 
gave a great impetus to human inventiveness, and soon a 
rather elaborate assemblage o| pots and fars began to 
gather in their huts. In a day jar, river water could lie 
held tmti] the silt slowly settled to the bottom, so that men 
and animals might have a cleaner drink. As droplets seeped 
tbrough the pores of the coarse clay tliey would evaporate 
on the outer surface, giving off the heal that the sim had 
poured down upon the river and cooling the water in the 
far for men's refreshment. In a clay pot, water cmild he 
lioilcd^something that had been extraordinarily difBcult 
when other materials had been used. Water can be heated 
in a leather bag by dropping hot stones into it, but this 
method is rather uusatisToctory compared with cooking 
over a steady fire. 

While his wife was using her crude pots for new experi¬ 
ments in making Ills food more digestible, the farmer u'as 
dipping them into an irrigation ditch and laboriously tak¬ 
ing up water to pour onto his higher fields. One day he 
discovered that if he tied a pair of twIsted-reed ropes 
around tlm neck of the jug, he and bis neiglibor could 
swing the far between them; standing on high ground they 
could dip, lift, and pour with one long and fairly easy mo¬ 
tion, and cottld thtxs get both their fields watered with 
considerably less dfort. 
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Fastenmi; the rope h> one end of a long po!e laid over 
a support was wioiher way of making water lifting le« 
strenuous; it ts easier for a man to pitl) down than to lift* 
and the discovery of the principle of the balance enabled 
men to take advantage of this fact. With the restiittng ma¬ 
chine, a downward puil on one end of the pole lifts the 
bucket of water swinging from the other. But very soon* 
apparently, someone made a sinipie but highly u:seful 
modification; on the end opposite die bucket, he fastened 
a heavy blob of day. This served as a fxniDteTpoise, its 
weight doing much of the work of lifting tlie filled bucket* 
and causing the pole to swing easily up and down on its 
pivot so that the man's labor was reduced to guiding ft. 

This counterbalanced machioe, which is called a shadaf, 
may be another product of the inventiveness of agifcul^ 
liim! villngers in the period when they were laying the 
foundations of irrigation. Tlie earliest representation so far 
found is oxt an Akkadian cylinder seal of around ±400— 
2200 B-c,, but the sfmdtif may have Iteen devised much tar- 
liar. Because it fits so admirably into a pereuiiiaJ jirigab'on 
system, Mesopotamia seems the likeliest place for its in¬ 
vention: in any event it dons not appear in Egyptian tomb 
paintings until around tlie sixteenth century ac But 
wherever and whenever it originated, the shaduf is a tund- 
ffiark in the development of agriculture. Working one of 
these contrivances, a man can lift and pour an average of 
six hundred gallons in a day. fiinoc this is so very much 
more than he could possibly do with any nonmechanical 
type of water lift, one can irtiagiiiL' that the firet men of 
shadufs sang at their work os loudly as their desocndaiib 
do today in all the Oiientol countries where the ancient 
modtine is still in daily use. (pLatea;' 

Since mud was one of tlie chief natuml tesmiites of the 
rivet valleys wlicre agriculture was developing, it is not 
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surprising llial various kinds of mud should figure in much 
that men didl The use of clay liad developed with great 
speed from the beginning of the agricultmu] levolution. 
At ahnoat all the sites where tnices of farming communities 
have been found, even m the most primitive stage, pottery 
objects have been associated with the bones and cereal 
gtaiiis and stone implements. Though the ability to make 
pottery of some sort is no kmger regarded as proof that a 
people lutd entered on food production, riiU a variety of 
earthemwam vessels is a sure indication of it. Id the river 
valleys of the Middle East the craft was perfeetied and cbib' 
orated thmu^ many stages, from the crude cup patted 
into shape by the fingers and palm, to the jar built tip by 
coiling a lupe of clay round and round. -timI finally to the 
beautiful symmetries that can be achieved on a spun 
wheeL Professor Gordon Childe thiuks that the potter's 
wheel may have been in use m Sum^da as early as the 
middle of the fourth miHenTihim d.c., and that it reached 
Syria and Palestine around 3000 and Egypt some two 
and a half centuries later. Tliis would indi^te that it 
was another prtxluct of the agricultural village economy, 
thou^ its great development come in the later cities. 

it is astonishing how much the human mind did adiievo 
before writing was invented, even with the most unprom* 
ising materials it had to work with, Since there were vir¬ 
tually tM> trees or stones In the former swampland, men 
had to moke do with reeds and mud. From the reeds they 
learned to make baskets and mats, and even houses. Hie 
mud could bo tamped dowu layer on layer to make w-ails, 
and when the sun dried il iiard, it produced a serviceable 
fiumework for a bnftding. Or it could be shaped into lou^ 
parailclDgrams and sun-dried into building Irricks. and 
these could be strengthened by adding a little straw &om 
the harvested fields. 


69 



Boats were of couiso a necessity for a riverttie people^ 
and here again thu reeds were put to siervloe- A buniUe of 
them tied together would 6oal. at least for a time, before 
it became water logged^ and would support the weight of 
a man und bis goods. Millenma later, when the great civili¬ 
zations of Egypt and Mesopotamia had reached tlitdr 
fullest flower and were entering Into their long decline, 
royal barges and swift naval vessels built of fine imporled 
woods still canted in tlieir forms and decorations the 
traces of those little reed crafts, just as tiie huge oolnmns 
at Luxor and die ziggurats of Nineveh preserve the mem¬ 
ory of tlreir origins in the dried mud nnd the bundles of 
papyrus from die swamps. In Egypt, the reed boat ac- 
<|uired a religious signilicance, purbaps because it was said 
that [sis, uEstmeted wth grief, had wandered In one 
throiigh the swamp jungles, seeking the bexly of Osiris. It 
came lo be believed tliat the papyrus bundle had die su- 
pematuml ijuality of bang unsinkahlc- Perhaps this is why 
tlie tnagie solar barks of Cheops, recently excavated near 
tlie Great Pyramiii, conform to the ancient pattem, and 
carry on bow and stern the CHorved symbol of the papvrus- 
reed bundle. 

All these fuadameolal dts<xrverfes and in vent tons were 
made by people who li»d almost no loob to work with and 
nothing but trial and error to guide them. Althougli they 
pioneered in so many sciences, they had no scientiflo tradi¬ 
tion to draw do, as we understand the term. In fact, a$ 
Henri Frankfort and his ralleagiues have pointed out, die 
attitudes atui ways of thinking wc coll scientific were as 
yet unheard-of. The reeds, tile mud, the sunlight, ihfi river 
were not objects atiout which men could reason of cause 
mid effect; they were simply other forms of fife existing 
in the world alongside men, with wilb of their own and 
quite unpredictable perstmaUties. To establish nuy kind of 
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rektioxishtp with them a man had to beat them as people. 
htimortQg ihek od<lities. appealmg to their better natqre. 
and either placating their outbursts of temper or whipping 
them Into submission. As a resull. we have the curious ex¬ 
ample of men doing a fair amount of fimt-mte scientific 
work while explaining it as magic, and indeed using 
magic ootisciously as the instrument for getting what they 
wanted. 

The Anglo-Saxon beekeeper, living in the same kind of 
society and in the some frame of mind, spoke to the bees 
when he wanted them to swarm; “Sit down, spsar-women, 
settle to earth," The Sumerian farmer, feeling a pain in his 
stomach, ate a little salt; but to make sure it would give 
him the relief he hoped for, he first niade it a speech, 
flattering it shamelessly, explain Lng his own name and hon¬ 
orable tineaga and the fact that some unknown enemy 
(whom he had doubtless unwittingly eaten) had be- 
witdied him, and ending up 'O Salt, break my enchant¬ 
ment . , . and as my Creator 1 will extol theeF Even a 
tiling a man had made with his own hands Iiecarne a per¬ 
sonality in its own right, to be managed with tact and pro¬ 
tected against other stiong-willed characters who might 
harm tt. Thus a boat needed all kinds of magical assistance; 
food must be offered to it, and to the river on which its 
life would be risked, to say nothing of the erocodiles and 
hippopotamuses who might overturn it if. they diose. 

The magic associated with boats makes one of the most 
fascinating and voluminaus chapters in the story of primi¬ 
tive thinking, for the same concepts and customs seem to 
appear wherever men in any early stage of development 
lake to tlie water- It can be a treaclicrons bearer, and some¬ 
times tile fear of wliat might happen drove men to take 
what seem to ii$ horrifying precautions. When a new 
coracle is launched today at the Kutnool ferry on the 


TuQgjubhadra RivEr in India, 3 sheep is sacrificed and 
blood is sprinkled over the vessel. On the coast of Madias, 
they put a pumpkin linden the keel to be squashed by the 
Ixist as it is pushed Into the watei^ and ^ are told that 
the piiBipkin is a sobstitiite (or the human body which was 
once offered in the same way. The Solomon IsLinders: used 
to place the head of a slau^tered enemy on die prow of 
B new cHRoe^ and it seems that the mopUke decoration of 
lope or rags still seen on many MediteiTaiiean boats is a 
relic of simitar launching cmenianies In thoise wateis tong 
ago. Ttiere is apporeutly a clear line of descent from the 
hunum victim througli the animal substitute and the stilt 
less offensive puroptun to the bottle of champagne which 
is generally sacrificed on sudi occasions at present. 

The use of boats inevitably brought the mudi agrienb 
tural villages into closer contact with one another. The 
river was a natural highway, connecting the settlements 
even if they would have preferred to remain isolated. Since 
they all depended upon it to mamtatn the way of life they 
had chosen, they quickly discovered dial tlie needs and 
aims of one village were very like those of anuther, and 
tliat geography was only one of the fonwis impiejling them 
to Go-opemtion. At the same time, exctiangc of ideas and 
of goods provided a constant sUm idation to new adven¬ 
tures and experiments. Men were no tonger raemliors only 
of their porttculttr tribe or setdement} they were also in- 
volvfid in the fives of other peoples following the saxne oc¬ 
cupations in the same valley. When different groups of 
hnnten lutd lived near the some himtJng grounds, the nat¬ 
ural hmitatioiis of the Ifxxl siippltcs tiad injcvitably made 
them rivab who lutd ta struggle desperately against each 
other for survival. Tlie fanner’ssliug^e, tm the other luind, 
was with tlie earth, and he was usually successful enough 
to pinduce more than his own family could eat. It was 
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eaj^ fbf him and his ndgliBont to enter into frieudly 
c(M>pcmtiuii with otlier gn>u|n of faimei? nearby. Slowly, 
very Uowly, the totennc dans timt were an inherifauice 
from Inmting societies were Unnsfonnned into what we 
would coll larger politicnl groupings, and the organic turns 
that wduM finally fiowor into kingdoms and empires began 
to ovoIvol 

While tnen were leanting to sduite work and products 
with others of their own community, and to find the buses 
for coIlaboratiDii with other simitar commiinitica;, they kept 
up sporadic contacts with the food-gathering sodetjes that 
still persisted all arDtmd them. Some of these contacts were 
peaceful, for the hunters would bring them wild game aod. 
skitu In exchange for the grain of which the fanners now 
had a constant surplus. But there were also conHicts. Men 
who have turned a lush, if dmigerous, hunting ground into 
cultivated fields have inevitably trespassed on the inter¬ 
ests of those who live by the bow and the trap and the 
fisblhie. Removing the source of a man's food is boimd to 
amuse his enmity sooner or later. A cultivated tree is some¬ 
how a symbol to the hunter of much that he fears and 
hates; and these settlm had begun to ptani and tend the 
olive and the date palm. When they were cluUlenged, all 
(he instincts of the peasant were aroused. To them, a tree 
represented a long-term inveirrmeut, and the tendency of 
the gatherer to leganl it ics a gift uf nature was imuSentble. 

The hunters were fighting ti losing battle, and in the final 
event all they could do was to retreat. A far more persistent 
challenge come from those who had taken to food produc¬ 
tion of a different kind. Postoralfsm is a Icrnd of halfway 
stage between hunting and tilling: men control the source 
of their own foerd, but they usually depend on nature to 
fatten It. The berdor uses whatever pasture end walef he 
can find, and his life is usually nomadic because he must 


move his fiodcs ^hont as the seasom change^ bringing fresh 
grass to different areas. His ecnrionaic intercssti are bound 
to olash with those of tlie man who must stay beside his 
fields, jealously guarding the wato he has broo^t to 
them. The rivalry between Cain and Abel Is not easily teo- 
ondlable^ tbeii story has become the classic example of 
what may happen when sdcieth^ built on different econo- 
irues meet^ Times wjthaut tiuinber in the succeeding con- 
tunes they have met at the frontier between the desert and 
the sown and have fought to the death for control of the 
water they both neod^ In Egypt* the advantage lay with 
the cultivators, probably bccnuse the calm beneficence of 
die Nile favored a regulated* orderly economy such as the 
fanners were building. The chaiacteilstic pattern of devel¬ 
opment in Mesopotamia* howev'er, where the Tigris and 
Euphrates are far more wiki and impredlctab^* h an in¬ 
cursion of nomads into a region made rich by tillage^ and 
the sobjectfon of its pCTple to pciwerful oonquerois who 
breed livestock for food and limit lions far pleastne. Con- 
tiQuously sfneo that time [lOmEdb have swept out of the 
M^ddle Eastern deserts to harry the cultivated lowlands^ 
on oocasfom threatening to spreiul their doniinutlon far 
into Eiimper Africa, or Lidia, 

Before the agricultural revobtion, this kind of rivalry 
between different econottiies had not eibted. Food produc- 
tion into being far the first time different wa}^ of 

mating a living, and planted the seeds of conflicting inter^ 
est whose fruits have not yet been family gatlicred. 

It also planted deep in men s minds the idea of property* 
of a right to possession even of thic common eaith^ For the 
fields U1I reclaimed swampland were not the gifts of nature* 
wfiD gives to all her creatures equally and with no sign of 
favDfitism or even justice. They had been woo by human 
tabor* and it seemed right thal a man who had dug a dibch 
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should have first claim on the water Sowing thmugh it. Tin* 
river of course did parr of the work, so tuuch that without 
jt men would have woirked ui vain, hut it was nsally the 
man who had Wught forth the land hy forcing the riw'er 
to assist him. 

When prop^ty rights were threatened liy outsitlcis, the 
villagers naturally called on neighhoring villages to make 
a common defense. This kind of coUabomtion-and it must 
have been frequent^rew diem still mare closely into a 
larger community. Millennia later, you can see Atlieninns, 
who had looked with a certnin disdain un Spartans or 
Thebans, beginning, in a time of similar common dongtir, 
to tidk of themselves, and of any “foreigners’' tliey could 
persuade into an alliance, as Greeks. It E$ a familiar pattern 
of human b^iavior, and it added its weight to the other 
forces that were impelling men mtn nrgartued states. 

Tliese forces were legion. The need for better drinking 
water than came out of irrigation ditches, for eitomple, hud 
led men to dig wells tluou^ which they could tap waters 
that bad been filtered through the sand. But a good well 
can supply a whole village, and it was natural that the 
digging of it stwuld become a cornrniinity Dndertaking. 
Such commimal labor naturally conferred communa! 
rights of property in the water, and gave the group the 
right to dole it out to indi^'iduats on terms decided by the 
group. This gave a very powerful impetus to the growth of 
the new and huger social organization, for the ability to 
withhold water could be used to force any rugged in- 
dlvidualist into obedience to the new authority. Larger 
drainage and irrigation works, undertaken by the whole 
community, or by several villages togntlirr, also produced 
new wealth that must be sltarcd by all who had helped, 
and they strcngtliened the authority of the imger group 
in the same way. It did not take men bng to realize that 
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they could wmistiines stiiwodcr a trnnm freedom to tiie 
community in exchange for a major oexCi. 

Finally* the growing compkacity of society i^^ted in an 
entirely new fchid of «tramuiiity* which began to appear 
late in the preliteTate period. A town is not: merely largcf 
than the earlier agricultural vilkge; it is different to kind* 
because different thingf are done in it The new mventiuiis 
that had made it possible for formers to produce more rlimi 
their families could consume had also oiade self-sufficiency 
impossible. A man simply could not be expert at all the 
new tasks diat had to be done if he wanted good harvests, 
and even if he could^ he bad not the time to make boats; 
bintd sthadufs^ turn a potter s whisel, team srniple engineer¬ 
ing, and perform the necessary magic all these activities 
required^ Soiths jobs could be given over to childieD or to 
women or even to animals, and for o thers he could errmbipi* 
forces With his neighbors. But there came a ti me when it 
seemed more sertsible to pve some of bis surplus grain to 
a man who was clevis'er than he at making the tbingg a 
farmer needs to wort with* Tmvns were the places where 
these new craftsmizii lived j they were the homes of the first 
people in die world who could get food without eitlier seiz* 
ing II pt;isoiui]ly (roni naluie or pnxluciDg it out of the 
ground by the sweat of their bnjws. 

Once tin? towns were peopled, soctety was again on the 
verge of dramatic change. New eerrnoroic forces wets set 
in motion, and as they began to be felt the fanning that 
had brought them iutii being prepared to transfer to them 
its dominance over the affairs of men. It is true that the 
forming life was richer and safer and nltogether more 
satisfying than the old hunting life, but it stiH gave little 
scope for all kinds of creative abilities some m-en were bo- 
ginning to realiice they possessed. It could not satisfy the 
desires of those who did not want Id be tied to the soil, 
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nor the crovicgs of some for a wider and more divemfied 
oonununity than the ^nUage where a!J dtd the same worii 
and talked about tile same subjects. Hie final achievemeat 
of neolithic barbarura w'as its creation of fonns of so¬ 
cial ofgantzatioa mea could use to free themselves of its 
limitatioDS. 

Before the appearance of towns, bowever, in which civi¬ 
lization could be invented, the fanning villagers had per¬ 
fected many tools that would be used in that inventum. 
And it is hard to escape the conclusion that the principal 
stimulator of their activity was the tivei along whose banks 
they had made their Sehls. Rivers bad certainly called 
forth their engineering; it is now becoming that rivers 
also prompted some of th^ purely intellectual endeavors. 
For example, it used to be thought that the calendar, tlie 
device that made thue ^xmiprehensible and measurable, 
aod history possible, resulted from astronomical observa¬ 
tions. This opinion arose from the fact that the Dog Star 
(Sirius) makes its pTimitil reappearance on the borizoin at 
dawD just about the time tlie Nile flood normally reacfies 
Cairo, and it was thought that the early farmers learned to 
predict this most vital event in the agricultural year by 
looking out for the star. Everybody agreed that farmers 
Iiad discovered the solar year; they could not use the lunar 
phases that had sufficed for tlie hunter because planting 
and harvesting must go in yearly cycles, not in fom-weekfy 
ones. But recently it has been suggested that the star seems 
an imlikely source for their great discovery; nrore probd>ly, 
they found that a year has 365 days by simply observing 
the Nile, since it was the roost obvious thing in sight and 
its movements dominated their w'iiole life. They kept track 
of the flood itself, noting the number of days between suc¬ 
cessive appearances of ihis climactic event and averaging 
them out over a period of, say, fifty years Because this 


77 


method would produce a slight ioaccuracy, which would 
increase into a oottceabie error over a period of centuries, 
bter priests and magicians would use astronomica] ol>- 
servatlons in order to predict the arrival of the flood more 
accunttely, and possibly even to bolster a ckiin tliat they 
could themsetvK cause it. If this is the way things were, 
then it was men s study of the river^s waya^ and not their 
stargazing, that enabled them to begin to keep a record of 
their affairs. Specialists In these matters have worked out 
tlie date when tiie calendar must have been initiated; most 
of them choose the year 4a3e b,c, as the first dale, the be¬ 
ginning of recorded time. It Is perhaps ironic this 
should be so very near the mythical date for the Creation 
of the world, which Bishop Usher arrived at by working 
backwards through the legendary genealogies hi the Bible. 

In a sense, of course, the creation of mud) of our world 
as we know it does date from the period when men in the 
deltas of the Nile and the Twin Rivers were separating the 
land from the waters, bringing the order af settled agricul¬ 
ture out of marshy chaos. and planting what must have 
se^ed to them a paradise. In later periods, when men had 
taken on th^ burdens of civilization uloog with its 
ties, they looked back to these early times as to a golden 
age. We today would hardly describe it in those toms, but 
we do recognize that tboii^ there must have been many 
ups and downs thnnigh the tong centuriej of barbarism, 
many setbacks and failures, there is a fairly clear line of 
what we must call progress. 

In a way, the calendar indicates the end of an age; ji is 
a culminating event in a process of social consolidation and 
powtb that could not go much farther without transform- 
tng the society that had produced it. Indeed, by tin? time 
the calendar was instituted, the Iransformatjon wa.s al¬ 
ready well under way. The formers had Jed humanity to 
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the thresbolf} gf civilization, but like Mosef tliey could not 
lead on into the promised knd- That was a job £or the 
townsmen, who owed tl^it very existence to the inventive' 
ness and productivity of the men who had drained the 
matches with their own hands. Tlie cutdvalois hnH played 
their great revolutionary role; from this point onward their 
bhor wotild be die foundation on which ah humim 
achievement must ultunately rest, but it could never again 
be, as it once was, the osownmg pinnacle. Fanning, like 
hunting before it, Itas b^me the refuge of conservatism. 
True, it has been tiansfonned time after time by new m' 
ventions and devices, until today it is. In the advanced 
countries, a craft demanding the highest skill in a dozen 
sciences and arts. There is nothing Trackwanl'* or arrested 
about contemporary agriculture. There are still societies 
in the world where the introduction of even a few of its 
modem techniques can bring levO'lutkmaTy improvements 
in htonan living. Eut as a force of creative change, able to 
alter the whole directiau of human progress, its work was 
done in the rich fennent of barbarian society when for its 
sake meri dared to take bold of the tiv^ with their hands 
and say to their waters, "Flow horel" 


79 


CHAPTEB IV 

Kings, Traders, and Soldiers 


F n o M some points of view, the rbe of the fint dtfes is 
another of those epochal events whicEi traiuiforzn the whole 
of human society, entering estahlished patterns of behavior 
and setting up new goals. So much happi^ed in the new 
cities that began to grow up dong the Nile, the Tigris- 
Eiiphrates. and the Indus five or sis. tliousand years ago, 
the townsmen embarked on so many new adventures of 
the miiu4 and did H so suddenly, t^t scholars now de¬ 
scribe the period id Professor Childers phrase, "the ur¬ 
ban wolution-'* They mean by this that the gathering of 
men into dttes is odi^aTfible with the domestication of 
plants and animals or with the widespread use of tnadiin- 
ery as a landmark of human progress. 

It is astonishing how quickly the fertility of the city as 
a breeding groimd for new ideas and techniques began to 
be eviileot. As long as every man had been obliged, to spend 
tile nm|»r port of bis time and eHort in working directly 
on the Innd, all his potential talents for other kinds of ialior 
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bad ]aio iDfrr« or less idte. It was the driving necessity to 
hunt dav and night lor lood that bad kept humanity 
trapped for hundreds of thousands of years within the limi¬ 
tations of a savage economy; individual genius for other 
activities had had no opportunity to exercise itself, and 
even tjie great art of the htagdolenisn cidture had been 
possible only because it served to bring success in the hunt. 
In the same way, tillage and pasturage had been fuU-time 
occupations for the entire community for some two thou¬ 
sand years after their discovery. It was only when long 
practice had enabled a farmer (o produce much more food 
than he and his own family could consume dial the man 
whose talents were for other kinds of work could leave off 
farming, move into one of the new cities, and begin to fbh 
low bis particular benL Civilization-by which we mean 
social organization, literature, religion, trade, the elabora¬ 
tion of arts and sciences—could arise only through the col- 
lecttve efforts of a multitude, each doing the labor he liked 
best and for which be was best fitted. Once this state of 
affairs was reacbed, humanity' was catapulted forward into 
a period of enormous creative activity. Within a relatively 
short period, men in the new urban centers organized 
themselves into powerful city-states and kingdoms, per¬ 
fected elaborate systems of lehgion and laws, discovered 
tlie use of metals, invented public arclutecture and devel¬ 
oped it to staggering proportioos, built up networks of 
trade that were to persist for millennia, and by the inven¬ 
tion of writing forged the most effective Instrument for still 
further advance. 

In this midal release of the huruun spirit, and in the swift 
evolution that followed it, from city-state to kingdom to 
tlje vast empires of the arreient world, the rivers Bowing 
past city walls or market places played a role of consider¬ 
able importance. Historians of these early ages see in river 
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conbrol^ indeed, die mainsprinig that acttially set off the 
urban revolutioop for it was oz^Iy ihrough drainiige^ 
iiTigatioii that food productiou was mcreased enough to 
support the dosses who could create dties and, with thcio, 
civtlimtion. But the infiiienee of tlm Tivm m human affairs 
did not stop there- The relatiojishtp between men and the 
great bodies of moving water on whose banks they built 
Lbeir ffrst cities provides a thread along which we can trace 
something o^ the whole expcrieiice of societies moving 
from a duster of mud huts along the Tigris to die grandeur 
of that marhk city whose hndcen aquedm^ts mid mined 
cisterns the Tiber still rcBects. It is not the only thresiii iti 
the tapestry of andent civiJ'jiiition* oi course^ nor perhaps 
even the principal one. Ndther is it distlngui^cd by tnimy 
technological innovatioiis. With one or two possible ex¬ 
ceptions^ we shail tio[ find that men in the period bctweai, 
say, gjoo B.C, and the rise of the classical empires were 
able to establish any totally new and unprecedented rela¬ 
tionship with the rivers of the earth—nothing comparable 
in its revufutinntuy impact with such a discovery as 
fishing. 

What we do find is an extnmrdinjiry proUferation from 
seeds planted by [Neolithic nod neolithic men* a host of 
remarkable dev^elopments tti which men perfected and 
elaborated ideas inherited from their predecessors* QualJ* 
^lively, in the absolute sense, there may be little change 
in the relationship with rivers until men come near the end 
of the ancient imperial age and are preparing to trans¬ 
form society again into the modem world we still iohahit^ 
but the quantitative changes are etiurmous. The mud 
ditches grow into wide canals on which ocean-going ves¬ 
sels can soil from the Nile to the Ketl Sesi; tliey eicpajid into 
n nettvoric of inland waterways on whicfi barges loaded in 
Britain can move ncxosfs Europe to bring tribute to htar- 
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s&illcs and thence to Home. Flowing is lifted up on 
t}ie back of aqueduct? striding down the hilk to Nineveh 
or Segovia, that city dweUers in the hot plains may drink 
from distant moimtain streams. The pile of sticks and 
stones across a gully at the edge of the Mesopotamian plain 
is transformed into the huge masomy dam that creates 
Lake Homs in the desert of Syria, or the Maiib dam whose 
impounded svaters nourished a crsilization for many cen* 
tunes in the desert hills of southern Aiahia. Up and down 
the rivers the trade routes lengthen to suck the wealth of 
unknown lands into the urban vortex. The river bcoorara a 
bounduiy between warring empires, its fording places a 
battlefield into which men are driven by whips to struggle 
in ihe currents imder rbe weight of their clumsy shields. 
Tlie limits of knowledge expand, and as men heemne crin- 
sdous of those limits they begin to wonder about what may 
fie beyond; as they attempt to define the unknown, it is 
the known river that they seize upon as a living symbol 
for their dreams and fears and speculations. The eternal 
mysteries of sleep and birth and death are figured tn their 
minds as dark and silent streams, and the map of their 
small actual world ends at the fabled drding flood of (he 
River Oceanus. 

The river, in short, was the requisite without which the 
early civilizations could never have arisen, and for mil¬ 
lennia it remained a central fact in their existence. The 
need for a permanent water supply made the river bank 
the natural site for a dty, just as It bad been for a paleo¬ 
lithic settlement, but the water meant fur more to towns¬ 
men than it could ever mean to hunting folk. The basic 
necessity for drinking water was the same, though the 
quantity demanded by a city w>as far greater. But for dvj- 
llzed men this was only the simplest service tlie river per- 
fotmed. Lifted out of the stream by shadufs and flowing 
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through cunningly directed channels, it came into their 
homes to bring cuolness and refreshment, to bathe their 
bodies and wash their garments, and to create green 
shade in their courtyaids. The intense heat of the Mesopo¬ 
tamian sun was mitigated by ri't'er water trickliBg down 
reed screens, In a curious antieipation of modem air con¬ 
ditioning. Piivements and streets were deansed with it, and 
it was an indispensable twE in most of tlie industria! proc¬ 
esses tliat furnished the equipment for civilized living. Al! 
things made of day, from the walls of their houses to tlie 
pots and pans in their kitcheris, owed something of their 
existence to tile river. So did their textiles, which could not 
be extracted and manufactured without the aid of water. 
In Mesopotamia, the tablets on which merchaitts kept their 
accounts and poets recorded their epics were things of 
clay, and later on, a material nn which one could write 
with ink was made by a process iJiat required quantities of 
water for soaking the pap)'Tus. When men of Sumer drank 
beer, or poured libations to their gods, they owed these 
refinements of living to their river, just as their wives did 
when they sat at (heir dressing tables painting their lips 
and adjusting golden pins in their hair, E\‘en regarded 
purely as the source of tirintem g water, a sizable perennial 
river was an absolute prerequisite for the existence of an 
ancient city. 

This is one of the reasons, though only one, why the 
ancient cities stood where they did. If you go today to 
Damascus, possibly the oldest continuously inhabited city 
in the world, as you come down the steep road from the 
heists of the Anti-Lebanon you will get a vivid impres¬ 
sion of the meaning of rivers to men back in the dawn <if 
urban life. The mountains ihemselvw are almost bare, 
diuty and dry and heavily eroded, and as you come over 
the topmost ridge you see ahead to the east the utter bhmk- 
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ness of tlie Syrian desert, le^xliag out endlessly towards 
Iraq, on and on without <1 visible signpost or a tree, in a 
landscape that seems empty or human beings or of any 
Other creatures. Tlie road keeps dropping down, twisting 
over rocky humps and into deflate gullies, and you fee] 
)t>u ore enteriiig a laud where life has never breathed and 
never con. Then, quite suddenly, it swings roimd a spur of 
the foothills, and your eyes are momentarily blinded b>' a 
gush and swirl of intense greenness, surging out of the hare 
rock and pouring into a great pool of acacia and palm 
branches. One who has not seen an oasis in u desert cannot 
understand what emotions tlte green lionner of Islam stiis 
in the souls of its followers. Dmoascus stands tike such a 
banner, flaimting in the face of the desert the triumphant 
assertion of what men can do with a river, the green of its 
gardeos starred with glistening domes and towers, and the 
air above it shaken with the busy sounds of human life. 

It Is sometimes said that Damascus is the creation of the 
Barada River, which comes suddenly out of the moimtaim 
to water its small valley, but this U no more true than to 
say that Egypt is the creation of the Nile. They both owe 
their existence to man's use of the river, his assertion of at 
least partial control over its waters, and his ingenuity in 
devising ways to make it serve his purposes. It is not na¬ 
tive alone nor man alone that has made us, but the re- 
lationships we have willed and established. The dalxHate 
plumbing facilities of Mohenjo-Daro and Harappa forty' 
five hundred years ago were fed by the Indus, but they 
were conceived and built by the people who iMcd them. 
The stream called Elisha's weD did not moke Jericho, but 
wititout it m e n could not have buill the unlls that fell be¬ 
fore |o.vhua’s trumpets, nor con the>‘ live there tCKlay unless 
their women go to it daily to fill tlieu and walk home 
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witb the bunicii mi their heads, more stately Lhati queens 
tinder the weight of crowns. 

Small cities could subsist on meager streaiRS. A^unenv 
Don’s Creeks, in his (.capita] of Mycenae, drank From the 
spring Ferseia; in tlte thirteenth century iLC. they cut an 
amazing tunnel down through the Cydopeon ramparts 
and the solid rock beneath so that if in time of siege the 
defenders of the (dty should be driven up into the dtade! 
they could still reach the watea- on which their siirvivii] 
depended even more than upon their arms. When the em¬ 
pires spread so wide that caravan routes had to cross vast 
desert spaces, the citizens of a small trading post like 
Nabataean Petra, dusoted out of the sandstone in a gprge 
of the Moabite hills, could become absolute arbiters of 
trade because they had channeled the tiny stream from 
Ain Musa, Moses* spring, through iheir rocky streets. 

Byblos was aiiotlier relatively small town, but its site 
near the River of Adonis made it vastly important. As Da¬ 
mascus is the longest-persisting great city, so By blos is the 
oldest town that still lives, so far as we know. It has always 
been a focal point on the Levant coast line, drawing pil¬ 
grims and soldiers and traders to its harbor near the mouth 
of the Adonis. At the time of the winter floods, the river 
bring) down sudi quantities of ted silt from the iron- 
bearing strata it cuts tlirough m the mountains that men 
said it flowed with the blood of the dying god, aivT stood 
In awe on its banks to watch It discolor the sea in a great 
deltaic stain spreading out several miles from the shore. 
Drops of the divine blood splashed out onto the bind, and 
wherever one fell tlie scarlet anemone, Adonis* flower, 
sprang into bloom. In the intervab between these annual 
religious phenomena, Bybh« lived on traffic, taking the 
logs of Br and cedar that were floated down the sbeam 
and lashing them together into rafts in tlie calm water of 
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the heihor, ready to W towed actuss the MediterranctiD 
to Egypt or to the western tands. 

VVidi any of the great cities, the prescoce of a river at 
its side was even more vital, and snch obUgatlons were lakt 
on it that only one of the brgest streams would snfitcc. 
That is why, before engineering had developed to the 
point where gigantic canals and aqueducts and well sys* 
terns could be constructed, Memphis and Thebes hod to be 
on lire Nile, as Babylon and Nineveh on the Euphrates 
and Tigris, and Mohenjo-Daro on the Indus. Tire growth 
of Susa, the capital from which the Persians under Gyms 
overran the world, was limited by the smaller How of its 
river Choasp^, as was Jerusalem's by the scattered springs 
in the dry Judean hills. And it was only after men had 
mastered a thousand tricks of hydraulics that a caravan 
stop like Palmyra, midway in the desert (jetween the 
Barada and the Euphrates, could be built at all. 

Tile earliest dties have long since died and completely 
dL^appeored, so that today we cannot see them as they 
once were. Despite the epoch-making work of archaeolo¬ 
gists like Sir Leonard Woolley, we cannot quite pictiue Ur 
of the Chaldees as it must have looked five tliuusand years 
ago, towering up almve its foundations in the Euphrateart 
mud at the point where at that time the river entered the 
Persian Gulf. But in the fifth century bjC., lierodotus vis¬ 
ited Babylon, and he lias left us a description of tluit fabu¬ 
lous city as lie saw it, already a capita! of great antiquity 
and liastening towards its final obliteration, but still re¬ 
taining the outward form it liad sliown to so many genera^ 
tfoiw. Frons his notes wo get a fairly clear picture of the 
look gf ail ancient riverine capital. 

Babylon lies in n wide plain, a vast city in the form of a 

square with sides nearly fourteen miles long and a cir- 
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cutt of $Dme fifty-six imd in Addition to its onoT' 
moiis size it surpasiies in splendor aoy city of tlie known 
workL It is surrounded by a broad deep moat full of 
w'ater, and within Uie tiKUit is n woU fifty royii] cubits 
wide and two hundred high. - - ■ The Euphrates, a 
broad, deep, swift river which lisei in Anttenia and fiows 
into the Persian Gulf, runs through the middle of the 
city and divides it in two, The W'all is brought ri^t 
down to the water on both sides, and at an an^ tn it 
there is another wall cm each bank, built of bricks with¬ 
out tnortar, running through the town. There are a great 
many hfmses of three and four stories. The main streets 
and the side streets which lead to the river are all dead 
straight, and for every one of the side streets or itllevs 
there ts a brcmze gate in the river wid] by which the w n- 
ter coutd he reached. (Herodotus, Bfc. I, pp. 84-85, 
This and all later references to Herodotus ate by book 
and page numl«r in The Histories, tr. Aubrey de Sefin- 
court. Penguin, 1954,) 

The straightness of the sfcreetK immi^diateTy suggests an 
orderliness, a sense of highly arganized civic life, which 
may run counter to oar previous impressions of early Ori¬ 
ental cities. Yet in the large urban centers of the five- 
thousand-year-old civilization recently excavated along 
the Indus River, tliere is a grid plan os regular as an^'tbing 
Romans or Americans over built. Such exactness tn town 
planning may not have been characteristic of all tlte earli¬ 
est cities, but it may at least be taken as a symbol of the 
social organization which the cities quickly evolved. 

The concentration of large number of people, each pur¬ 
suing liB own economic goal and constantly encroadbing 
on the privileges of others, necessitated some kind of cen¬ 
tralized authority which all must agree to obey. Fair trade 
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pracKc<es liad to be established, the water supply bad to 
be controlled and shared, the snnoundiDg countryside ori 
which the city depended for its food had to he extensively 
irrigated, and the defenses oif the city oi^otsed. To £11 
this need, "kingship descended from on high," as the 
Sumerims chroniclers put it. 

Wheth^ kingly authnrity was en early imcl spontaneous 
invention, or whether it evolved slowly and graduuUy out 
of a council of citizens delegating tiieir power occasionally 
at £rst, but with increasing frequency imtil they £nally 
surrendered it completely, is a question that need not de- 
tam US- What i$ significant is that the need for a final au- 
tliority, a supreme governing power, was normally met in 
the earliest city-states by coucentntting it in the person of 
one man^'the king. From this point onward for millennia, 
the record of human experience is to he found in the ao 
counts of what kings did, or what was done in their names. 
The king i$ the personification of organized urban society, 
and througl) his activities we can see many of the impulses 
and aims of the dtizeury. 

At die heart of tiutt society lay the river, otid tlie prf- 
mnry function of the king, as administrator and symbolic 
head of the state, was to watch over its use and control. 
The Chinese people have always classified their rulers os 
“good dynasty" or “bad dynasty," according to whether 
they kept up the waterwoili or let them fall into disrepair. 
It is evident that people in the early Middle £astem king¬ 
doms fudged their rulers by similar standards, for when¬ 
ever a long wished to boast to posterity of his gpod deeds 
he put lii^ on liis list of accomplishments some such brag 
as that of Amenemhet I, who flourished around xouo b.c,: 
"I grew corn, I loved Neper the grain god; in evety valley 
the Nile greeted me; none hungered, none thirsted during 
my reign." The Lords of Lagash, a small city-state in Sume- 
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ria about the same time, made similar boasts about their 
prowess m digging eanals and building dikes. And centu¬ 
ries later Queen Semiramts of Assyria still tboaght it ncc* 
essary to inscribe tm her tomb: *I constrained the mighty 
rivet to flow according to my will and Jed its wateis to fer¬ 
tilize lands tliat had before been barren and without in¬ 
habitants.* 

Such activity was demanded of those who ruled. One of 
the earliest representations we have of any Egyptian mon¬ 
arch shows a king called Scorpion performing what be and 
his people must have regarded as lus most important pub¬ 
lic function; in a ceremony far mare necessary than the 
usual laying of a conieistone, be is opening the dike so 
that the fields may receive the annua! flood. This ancient 
ceremonial turning of the first spadeful was still performed 
as late as the nineteenth century, on the annual "day of 
breaking the river.** (Plate3 ) 

The king's function as guardian of tlie river was not cort- 
Bned to ceremony, but was a never-ending workaday }ob, 
upon whose mtisfactory perform unce hung the welfare of 
the state. By the time the cities arose, the Nile valley and 
delta had Iicen largely cleared of swamp, and the land 
divided up into bolding of i,doo to 40,000 acres, each 
enclosed by dikes and crisscrossed with smaller ridges sep¬ 
arating the itetds. Out from the river the main irrigatioi] 
canals ran between these big estates, brandling into a 
maze of smaller and smaller channels to the farthest dear- 
ings. The dikes needed constant repair, esjieciajly the big 
ones tliat confined the old river to its main channel, and an 
ebhorate system of accounting and management was nec¬ 
essary to see that the W'aters were fed ont fairly to all, and 
that tu> man trespassed on another's rights and property. 
That the same needs were present in Mesopotamia is 
shown by the provision in Hammuiabrs Code (c. 1750 
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*11 anyone opens his caitals to let in water, lint is 
careless and the water Uoixls tlm field of his neighhor, he 
shall measure out grala to the latter in proportipn to the 
yield of tlte neighboring field “ Much of the wort of the 
central government was delegated to lesser atithorib'es, 
and already in the Egyptian Old mngdom (roughly 
twenty-seventh to twent>''seoon<l centuries n-c.) there 
were district governors. It is significant that the first in their 
list of titles was “Digger of Canals,* for with them, as with 
the king himself, the first obligation of office was the up¬ 
keep of tlie irrigation system in their area and the orgaiii- 
zatfon of the oountiyside to meet any emergency that 
miglit threaten it. 

There were such emergencies, of course. Even the N'ile 
is not raecbanically perfect, and there were times when it 
failed to bring down its normal quantity of water. When 
this happened, the "Diggers of Canals” mobilized their 
forces, under orders from the capital, and enforced tlie 
laws on distribution of what water there was. Occasionally 
the reverse happened, and the Nile came down in sudi a 
fiood that it overwhelmed the embankments and swept 
away men's houses and cattle, destroying nil hope of a hoi'- 
vest the Following year. At such times ever)’ able-bodied 
man was culled to the dikes, and the scene was tnuch like 
that on the Mississippi today when an unusually large 
fiood pours down to Uie Gulf of Mexico. One such Hood in 
683 a,C. turned the whole Nile Valley into "a primordial 
ocean, an (cert expanse”: it was the result of completely 
unprecedented rainfall in Nubia, 50 that a White Nile flood 
was added to tlie usual one from the Blue, to the great joy 
of the King of Nubia, who has recorded the woes of 
wealthy Egypt in a gleeful inscription because his own 
people, for once, gathered an ahiuidant harvest. In such a 
fiood, boundary markers were apt to l>e swept away, and 
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not the least nnportant duty of the itjya] agents wjts to 
resuTvey the jHnrf and establ^h prapeity rights as they had 
been. 

Normally, the Egyptians were able to handle any but 
the widest variations in the flood level, because they had 
worked out a fine system of measurement and communica¬ 
tion. The famous Nilomeler was simply a series of high- 
water and low-water marks placed on pnmiineiit buildings 
or diffis at many points in the valley, all the way up to 
the first cataract. As die time of tbe great flood drew near, 
the height of the Nile was anxiously watched, and checked 
against the readings ol previous years, and from the upper¬ 
most of these gauge stations swift rowers were sent down¬ 
stream one after another to report the latest readings to the 
auilioritiBs in the capital Rowing hard with the current, 
they were able to outrace the flood so Ear that by die time 
it reached the populous centers the inhabitants were pro. 
pared for it. 

It is not in the occasional catastrophes, however, but in 
the normal day-to-day activity of the kings that we see hew 
centra] was the role of the river, The chief story told of 
Mettes, a legendary diarecter who, tradition ^d. had first 
united delta and upper valley Into one kingdom, was that 
he had placed a great dam across the Nile in order to divert 
the river around the site of his capital Memphis. The story 
is apocryplial but there was certainly a dam there when 
Herodotus visited Memphis, and it may have replaced an 
i^lier one. In any event, the art of bmlding a targe dam 
had been mastered at a very earty date. FOssibly the oldest 
dam of which any trace remains today is the one that was 
built across the Wadi Gerrawi more Ilian two thousand 
years before the Christian era. There, on tbe eastern desert 
rim of Egypt, a small colony of workmen quarried ala¬ 
baster for the temples and pyramids in the voll^, and to 
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assure their water supply a rough masonry {fam was 
thrown up, ayo feet thi*^ and 370 feet long, to impound 
the occasiooal fiash floods that swept down the guUy. It 
is faced with limestone on the water side, and the mins 
that still stand give clear evidence that tile art of dum 
building had already reached a very tii^ state of perfect 
tion. It is possible t^t the stone dihe which creates Lnke 
Homs by daramiDg the Orontes in Syria was the work 
of Egyptian invaders; it is still in use, its walls often rrs 
paired and extended but with the original stones stiU in 
place. Affording to Juliaa Htisley^ the lake is “reputed to 
be the earliest large ar tificial reservoir in the world.** All 
the Mesopotamian rulers were familiar with dams and ex¬ 
pert in their construction; like the Egyptians, in their 
imperial periods they spread their engmeering skill far and 
wide, so that even the Marib dam in Arabia is thought 
by some to have been inspired by the Assyriaru after their 
conquest of the peninsula in the seventh century n.c. 

Nothing seems to have stopped the early kings when 
they set out to supply water to the cities they ruled and 
the farm lands that fed them. An Assyrian inscription of 
around 1^40 fi-C. tells how the city of Ninirud was supplied 
by a royal fa it p l, “cutting through the low^^lying places 
according to the cord [i.e^, in a straight line] and carrying 
it through the difficult places of the high mountains 
through tunnels of rock.** Its builders had a long tradition 
of such works behind them, Centuries before the various 
warring city-states in Mesopotamia were united under tlie 
control of Babylon, a series of great waterways had con¬ 
nected the Tigris with the Euphrates where they ran 
roughly parallel through their lower courses; and cacli of 
the cities in Sumer and Akkad had been sunouuded in the 
third miDennium B.C. with its own network of canals radi¬ 
ating from it to the Urnlts of its dominioiL The mainte- 
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nance of the» canals, the control of traSc on them and 
the ooUectioo of tolL;, the strict administration of every¬ 
thing to do with drainage, rnigation, and water supply, 
was the daily concern of the kings. The whole system of 
law, for which they were principally responsible, grew up 
bom their decisions^ and a snqidsing nrnnber of the tegu- 
latioos in such a body of rules as Hanimurabl's Code deaf 
directly with water. Ordinary official documents and let- 
teis show equally plainly the overriding concern; ‘'Sum¬ 
mon the people who live on this side of the Damanu canal^ 
that they may scour it," 

In Egypt, water problems were a constant preoccupa¬ 
tion of the Pharaohs. As their rule was extended l>e>ond 
the area where the Nile could supply all their needs, they 
were forced to seek for other sources of water, Sometimes, 
as in the Wadi Cerrawl, they dammed an Intenuittent 
stream; more often, they dug wells. In doing so. they were 
not inveBtiQg, but perfecting a desice already ancient. The 
earliest dug wells which have been discovered, in tlte Indus 
Valley, are conjecturally dated around 3000 a.C.; but since 
savages and even animals have been ob^rved to make fiol- 
lows in dry stream beds and drink tlie water that seeps 
Into them, the idea of a well seems to date back to the 
dawning of consciousness. Before actual writing was in- 
vented, the earliest pictograplis from the sites of the first 
Sumerian cities include a circular mark which is translated 
as "well" or '’cistern," But tike many other techniques in* 
heritetl from older societies, well digging was perfected by 
the urban communities and elaborated with great skit]. An 
Egyptian officer who was sent to llie Bed Sea coast on an 
expedition around 2 «mq ti c. reported back that he had dug 
fifteen wells to supply the workers in quarries along llie 
route. He also remarks, ”I gave to each a leather Imttle 
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and a carrying pole and two jars of water and twenty loaves 
daily* 

As the passion for massive architectuiv became a mania 
with the Phaiaohs, quarries were of increEismg importance, 
and since the stone was always to be found outside the 
valley, in the dry and barren hills, the problem of water 
supply for the quoftymen was ncvet'entiiiig. We owe the 
pyramids and temples and the momunental sculpture to 
its suocesshil solu^on. The river itself was forced into 
use in the work of building, not only when huge stabs of 
stone from the Arabian hills were ferried across it, or when 
It carried heavily baded rafts down btHn the granite quar^ 
ties of Aswan, but as an actual tool. Herodotus, when ho 
was showTt a large artificial lake near the Nile, was at first 
p iiTale d as to what had been done with the mountaiDs of 
earth that must Iiave been excavated. Tlien lie remein- 
bered a tale he had been told in Assyria, of how some 
thieves had got into Sardanapalus* underground treasure 
house at Nine veil by digging a tunnel into it; they were 
able to work in secret because *evety night they dumped 
the soil they took out into the Tigris, which Sows past the 
city," So it was with the Egyptian excavators: "the)' dug it 
out and flung it into the Ndc^ and knew wel! enough that 
the Nile would cany it away and get rid of it.” 

As engineering skill increased, men were constantly 
building, and constantly lampcrtag with the rivers that 
flowed by tlicir cities. In the earlier BabylotiiaD kingdoms, 
die Euphrates flowed through the middle of the capital in 
a natural channel, whose niud E^oks nnist have made a 
great deal of trouble for the tnhahituiits hy caving in and 
by being always slippery. Ferhaps the reason the bunks 
were not strengthened and lined was that men could not 
figure out how to work with Stone Or brick under water. 
But when the vigorous rulers of the so-called Nt?o-Baby- 
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Ionian period (c. 6ia^'j9 ii.c>) were making tbeU city tbe 
wonder of the worM, llwy found an opportunity to do the 
needed work. As part of an dalmrate system of water de¬ 
fenses upstream from the capital, they made a large arti- 
£ctat lake by deepening a natural depression and diverting 
the river into it. The bed thrmigli the city naturally dried 
up while this diversion was going on, j^nd workmen were 
able to build solid brick embankments along both sides be¬ 
fore the basin was filled and the Euphrates Bowed back 
into its accustomed channel. 

Apparently at the same tiine, Babylon acquired its Erst 
bridge. Herodotus describes it as a scries of stone piers con¬ 
nected by '"squall baulks of timber laid down for the 
inhabitants to cross by—but only during daylight, for ev¬ 
ery night the timber was removed to prevent people Erom 
going over in the dark and robbing each other.” Probably 
the people were not so thievi^ as Herodotus suggests, 
however, for Diodorus Siculus says that the two halves of 
the dty were also connected by a tunnel under the river, 
fifteen feet wide and twelve feet highi lined with bricks 
and coated with bltutnen to make it watertight. It would 
appear, therefore, that twenty-five hundred years ago men 
and donkeys and camels could walk dry-shod under the 
Euphrates as easily as automobiles and trucks today speed 
under the Hudson or the Maas or the Thames. 

Par the trade that was one of the primary characteris¬ 
tics of urban hfe, the construction of wharves and jetties 
was as necessary as bridge building or laws to control the 
movement of b^ts and rafts. All early trade centered on 
the rivers, which were highways long before reads were 
tlmiight of. It is no accident that the towns which liecarne 
great (uban centers in the ancient world were all on the 
lower reaches of riven, for they were essentially consum¬ 
ers and they became great because tire tra^f could flow 
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ea.<£ity down ta them bringing tbe bibtitc of tilt hilU. 
Tlie very enrUest towns, of ccursE, liad grown up on re¬ 
claimed svi'ampland near the moutbs of tlit livers^ But tlic 
great capitals of antiquity—Babylon, Memphis, Nine veil, 
MobenJo-Daro-were a little farther upstream where they 
could command the wide plain, edntroUmg not only the 
low'-Syiog form lands and the approaches from tlie sea but, 
even more importantly, the upper reaches of their rir-er 
and its principal tributaries, since it was. down these 
streams that most of their essentia] raw pfuduebs came. 
P rim itive conditions of land transport made the rivers 
almost the only means of mo^ntig heavy loads, Nirt until 
tlie time of the Assyrian empire was there any org^niKcd 
road building, and their highway system never rivaled the 
splendid one constructed later by the Incas in South Amer¬ 
ica, Even if there had been good roads in ancient Egypt 
and Mesopotamia, heavy traffic could liardly have moved 
on them. Osen are incredibly slow, and men did not know 
bow to harness them in tandem so that many aniinais could 
combine their power to pull one load. Horses, donkeys, 
and onagers could not pull heavy toails because the ox har¬ 
ness, which they were obliged to wear, choked them if drey 
strained against it. Also, diey had no proper horseshoes; 
not until the fourth century b.c. were animals shod, and 
then only with clumsy soles of leather or straw or metal 
which were temporarily lied on their feet when they came 
to a rough or slippery place. Neither the horse collar nor 
the true iron horseshoe, permanently attached, was known 
In the centers of civilization until the early Middle Ages, 
when Europeans adapted them from nomadic tribes who 
had in turn fiortowed them from the liDrsemun of the Cen¬ 
tral Asian steppes. Lacking these two inventions, iJiere was 
only one way by which heavy cargo eorild be moved 


quidcly and at a reasonable cost, and that was on rafts 
floating down a river. 

But it could hardly mosie uiistream at all; rowed boats 
could make Uttte {^gress against the swift curreots of 
the Tigris and b^uphrates. and for loaded poled rafts the 
journey was impossible. On the Nile, when the papyrus 
swamps were disappearing before advandog agriculture 
and boats began to be built of imported wooden planks, 
less eflort was needed to row againsl the sluggish flow, but 
even there a journey upstream in a rowed craft was a slow 
and strenuous business. The Nile, however, is alrnost 
unique among rh'er valleys lii having a strong prevailing 
upstream wind, which blows steadily from the sea all the 
year round, except for the brief period when the thumseen 
comes like an oven blast from the Sahara. Once sails were 
invented, large and heavily laden craft could make good 
headway up the Nile, a fact that may have had much to 
do with making Egypt a meuritime power. The downstream 
situation of the Mesopotamian capitals likewise explains 
much of their importance as centers of trade. 

It also accounts for the kmH of boats that traveled 
down to them. Herodotus says that in hi?; time the Eu¬ 
phrates swarmed with round coracles, boats matle of skin 
stretched over a framework of withies, each carrying a 
donkey among the piles of cargo »that when the city was 
reached the boat could be dismantled and carried back 
upriver by land. His only mistake, according to Homell, 
is that when liis Babylonian hosts told him about enor¬ 
mous craft that came down the river at the season of high 
water (when Herodotus was not there) he supposed they 
meant coracles like the ones he saw, only far bigger. Hor- 
nell makes it clear that the big vessels, able to carry more 
than a hundred tons of wine in palniwood casks, were actu¬ 
ally log rafts buoyed up by hunilreds of skin floats, for, as 
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he says, a round boat large enough for the fob could not 
negotiate the rapids nor be manageable even in the calmer 
stretches. It was on these rafts, aj^turently. that producers 
of wine in Armen ia, of timber in the Airtanus range, or of 
cof^per in the Kurdish hills brought their goods to market. 
When the shipment wits sold, and they had made their 
necessary purchases of portable articles from the baKauis, 
tiiey could pack up the delated skins and take them home 
by donkey^back for use tlie following year, while Uie logs 
could be sold for a faacy price to the city dwellers. 

Trade estoblislied up and down a particular river valley 
was a powerful unify^g force; it was one phase of the 
ri\‘er s central role La establishing cohesive kingdoms out 
of the disparate dty’States. But it worked just as effectively 
for espansion into still huger kingdoms and empires. As 
the demand for imported products grew, caravan routes 
began to be connected by a kind of portage service from 
one river system to another. This brou^t new and cKotic 
merchandise into the market place, and os these products 
gradually came to be regartled as necessities, they created 
their own demand. To satisfy it, merchants went farther 
and farther oheld, following previously unknown rivers up 
to mines and distant farm lands in quest of precious stones, 
rare metals, and plants that yielded all tnanner of strange 
butts, spices, and perfumes vsrith which they tempt 

sophisticated sfjoppers in the cities. It was this desire to 
draw on vrider and wider sources that led Sargon tile 
Akkadian, in the period around 2350 b.c., to extend bis 
dominions "to the silver mountains and the cedar forest'' 
(by which he probably means the Taurus and Amonua 
ranges), thus creating the ffist gctiiiinu empire. It did not 
persist for long, but it furnished the pattern for all the 
sprawling tribute-collecting govemmenis (hat were to fol¬ 
low, the pattern, indeed, that was to characterize human 
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life ia id] the advtmced civilizatioiiis from the rise uf tlie 
Persmns rigid down to the fall of Rome. 

This kind of expaniiOD iiatumlly meant war. for them is 
a limit beyond which barbarinn prodncetJ cannot be per¬ 
suaded to part with their goods peaceably, and the limit 
is too low to yield what the average adventurer considers 
a good profit Wars among the earliest city-states seem to 
ha\'e arisen principally out of conSicts over water rights 
and irrigation systems, but the kingdoms, and even more 
the empires, fought principally for control of raw ma¬ 
terials. Under the pressure of their constant campai^ts, 
militiiry science, and specifically military engineering, 
reached astonishing heists. And always foremost in the 
thinking of the commanders, in the planning of all their 
tactics and strategy and logistics, was the river, raising 
its provocative qucstioiis: how it could be used as a 
shield, or as a weapon; how it could be crossed by hordes 
of men with their pack animals, their wagons and clia riots, 
and their cumbersome baggage; how it could be marie to 
furnish drink for the mercenaries under their whips. 

For many of the citadels, a river provided some sort of 
natural shield. It wixs hard to attack and easy to defend, 
and fortunate was any town lliat stood io the bend of a 
stream where the water could almost Bncirde its walls, 
Tliose not so happily situated often tried to create artificial 
water barriers. Nehuchadneatar, when he dug the great 
reservoir above Babylon, made at the same time an elaho- 
rute series of diversion channels for the river, looping it 
back and forth across the plain so that it would offer as 
many obstacles as possible to an army marching down 
towards the city. A town that had tto such harriers and 
«>uld not make them was an easy prey, and quickly lost 
heart if tlireatened. When the Cnidians, Creek colonists 
wlio lived on a peninsula on the coast of Asia Minor, heard 
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that one of Cyrus' gfenerals was ravaging the inJatid towns, 
they hastily tried to dig a canal across the tvmruw isthtmis. 

A large number of nten turned to, hut it was observed 
that the workmen got hurt hy splinters of stone m van* 
Oils places olioiit the body, especially the eyes, more 
often than inighl have been esperfed. Indeed, there was 
something so muiatural about it, that they sent to Del¬ 
phi to ask what it was that was hindering the work. 
Tlieir Own account is that the Priestess gave them the 
fodowing answer in iambic verse: 

Do not fence off the isthmijsj^do not dig. 

Zeus would have made an island, had he willed it. 

Hashing received their answer, the Cnidians stopired 
digging, whereupon they were attacked by the Persian 
army under ilarpagus, and. sufrendared tcilhout a atrug- 
gfe. (Ileiodotus, Bk. 1, p, S4.) 

Cbnunandcrs very early teamed that a body of water, 
particularly moving water, not only was a strong defensive 
shield but could He converted into a fearful weapon, h 
Chinese maxim of the fourth century ».c. warns military 
commanders never to let an enemy get upstream of them 
wliere he could either cut off or pollute their water supply 
or turn the flood against their army. Many rivers were di¬ 
verted for precisely this purpose of flooding, and to this 
day tlie breakiDg of a dam above a heavily populated val¬ 
ley is a frightful and highly effective method of worhue. 
At Thermopylae, the inhabitants are said to have used 
their famous springs on occasion, diverting the hot wuleis 
di>wn over the road to scald would-be mvaders. 

But till; cleverest use of a river os a weapon of war was 
perhaps made by Cyrus, when he marched against Baby¬ 
lon, The mighty outer walls held up against his siege; 
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and he could not reach the weaker sections where they 
ran along tlie two banks of tlie nver because the Euphrates 
itself Sowed between thein, and no soldier could stand in 
those swiftj deep currents. At length, Cyrus thought of a 
ruse. Secretly leaving a small detachment behind, be sud¬ 
denly marched his main army away, up the river. The 
Babylonians, thinking he had abandoned the siege, fell to 
celebrating what they tliouglit was their victory, and the 
whole city gave itself over to merrymaking. The bronze 
river gates were Sung open, the timbers laid on the stone 
piers, and the two sections of the city pined in a drunken 
festival. In the meantime, Cyrus reaclted the artiScial lake, 
and finding its basin nearly empty, proceeded to divert the 
river into It once again. The flow into Babylon promptly 
dwindled to a trickle, the Persians left bditnd walked dry- 
shod on its bed bto the city, and by the time Cyrus got 
back to Babylon nto.st of its rejotcirtg inhabitants were 
dead. 

The more usual purpose of drying upstream beds was to 
Cut off the Supply of drinking water. The ancient kings 
were constantly advising their generals to do this in order 
to bring their intended victims to their k'nees: “Stop up 
their wells, that they may tliirst“ ritigis throng their battle 
tirders with monotonous persistence. Of course, defenders 
could use the same tricks. When Jerusalem was tlireatened 
by Sennacherib, King Hezekiah "look counsel with his 
princes and his mighty men to stop the waters of the foun¬ 
tains which were williout the city . , . So tliere was gath¬ 
ered much people together, who stopped aQ the fountains, 
and the brook that ran through the midst of the land, sav¬ 
ing, Why should the kings of Assyria come, and find mu^ 
water?" (11 Chronicles 30:3-4. ) 

Oti an earlier occasion, Jehoram of Israel, Jchoshaphal 
of Judali, and their ally the King oi Edom found them- 
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selves stranded in the desert appraaehes to Moab, which 
they were trying to attack. They sent for Elisha, the 
prophetj who informed them, '‘Thiis saith the Lord, Make 
this vaJJey full of ditches, , , . Ye shall not see wind, 
neither shall ye see rain; yet that valley shall be filled with 
water, that ye may drink, both ye, and your cattle, and 
yniir beasts" (11 Kings 3:16-17,) The ditches were dug, 
and miraculously filled [probably by seepage), and the 
army moved on to the conquest. It is significant of warfare 
in those da}'5 that Elisha's further instntetions ind^idcd 
advice about what to do when the battle was won: "Ye shall 
smite every fenced city, . . , and shall fell every gpod tree, 
and stop all wells of water “ To desert dwellers, this was 
smiting indeed. 

Probably the reason the allies liad got into trouble in 
the first place was that they had neglected one of the cardi¬ 
nal rules of ancient military science; namely, that every 
foot soldier must carry a waterskin. When any Persian 
king went along with his army on a campaign, he w'as 
obliged to lake for his personal use great quantities of 
water from the sacred river Choaspes. boiled and stored 
in silver jars, and hauled by a train of four-wheeled small 
wagons, since the royal person would be defiled tf he drank 
from any other source. Common soldiers could drink any¬ 
thing, but because in the arid lands of the Middle East 
there was often no water of any kind to he found on the 
march, the transport of sufficient amounts was the most 
serious problem of logistics. 

Sometimes they tried to depend on the rivers in their 
path, with long forced marches between. Xerxes did this 
on his march to Greece, and his vast army is said to have 
drunk river after river completely dry. Other commanders 
kept their armies marching by buying water from the na¬ 
tives of lands through which they moved, but this was a 


llAzardoiut airangement which the w’ise; conqtierors tried 
to airoid. Herodotns telb how anniei were siippitcd by 
camel train in the desert of Sinai, and even how on one 
occasion tnoimtaineers made a sort of desert pipe line by 
stitching together the skins of slaughtered animals; they 
placed the upper end in % qniitg and unrolled the “pipe'' 
right dowu the mountainside, to bring the water to an army 
In the plain. If a military route was used often, or if ft nikr 
thought it might be, it was usually provided with weDs at 
convenient intervals, like tile famous series that Queen 
Zubatda built centuries later along the pilgrim route from 
Bagiidad to Mecca, In the days of the warring kingdoms, 
such wells had to be guarded night and day, and ihb was 
one of the principal tasks of occupation troops. 

To an oemy on the march in the desert countries, a river 
was always a welcome si^iL But if tliey were obliged to 
Cross it in order to roach thefr objective, it could also be a 
most troublesome obstacle. This was another reason why 
soldiers always carried waterskins, for if they were emx>- 
tied and inflated with air they made effective floats. As the 
empires mse and fell, numberless streams were crossed and 
recrossed by countless soldiers, each supportmg his chest 
on one of these bladders and kicking his leg^ for propul¬ 
sion, from the earliest Mesupirtamiaas to the Spaniards 
Caesar subjugated, and from whom he learned the trick. 
Tlic method outlived all the ancient empires: the "Golden 
Horde of Genghis Khan used floats in its sweep into 
China, and that of his gmndson, Bahi Khan, plunged 
across the Volga, the Don, the Vistula, and the Danulre on 
skin floats in the campaign that culminated in the capture 
of Pest in a.d, In fact, when Uie great empires foun¬ 
dered and the restless tribes swarmed across their unde¬ 
fended borders, the skin float, in its many adaptations, was 
the indispensable piec^ of equipment that enabled them 
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to mov« ntimcD antT ehildnen, animrils, fttid household 
goods acrass the rivers that wmt!d othemise Iiave pe- 
vented their niignttioos, (Pi^Tit 4) 

Floats were not the orjly means <if crossing, however. 
Some riveis could l>e forded. If one knew t!ie spots where 
they were sliallow enough. Xenophon tells how the Ten 
Thousand, on thoir march back to Greece, fooght their 
way through the mountaiuDus country of the Cardiichi 
and finally came down Into a broad valley thioiigh which 
flowed the river Centrites, forming the boundary of Ar¬ 
menia. “The Greeks rested here and were glad to see the 
plain. . . . They felt very pleased, tlien, as tlvcy camped 
here, with plenty of provisions, and ofterr talked over the 
hardships they had been through.** But their tmublcs were 
far from ended, for they discovered that the river w*cs too 
deep to ford, iind soon began to wonder whether this wcl- 
conte stream was going tg tom into a harrier against wliich 
they would be trap^ied to await slaughter at the hands of 
their pursuert. At llie same time, they cmJd see ati army 
gatlieringon the opposite hills to attack them, Xennphim's 
tense descriptiott of the accidental dLveovery of a frmding 
place and the refoicing with which the Creeks cmsseil and 
outwitted tlieir enemies imderltnes as heavily as need he 
the supreme importance of the river in ancient warfare, 
Od other oocasioai the Ten 'nioiisaod, who. being Eu¬ 
ropeans, did not carry waterskins, crossed streams by 
various makeshifts: they w^cnl over the Euphrates once 
by stuffing their skin tent coverings with hay to make 
clumsy, but buoyant, floats; and they got ihrou^ the maie 
of irrigation ditches arul canals near Babylon by cutting 
down palm trees for footbridges. 

One of Uie most ingenious methods of getting across a 
river was that adopted by Croesus, die king of Lydia, when 
he niovied his army from one IhiiiI; of the flalys to ihe other 


widiDut actually crossing it. He accomplished this feat by 
marching his soldiers up to the strffain and standing them 
in close fomiation ^adog it along the bank; then he made 
a cut upstream and diverted the Halys around hetiind tiieir 
backs to re-enter its channel downstream of them, so that 
they could marcli straight ahead across a dry bed, It is 
possible that the God of Israel suggested some such 
method to Moses when his people made tlieir miraculoiM 
escape through the divided w-aters, though a hastily bviilt 
earthen dam. which could be broken to hood the pursuing 
Egyptians, may be a more likely explanation. 

During the whole period bxrai the rise of tlie cities to 
the founding of the first world empire under Cyrus, men 
crossed and recrossed the rivers of their world, attacking 
their enemies, building their kingdoms, and buying and 
selLng the goods whese exchange was a coudifinn of their 
civilization. But though we read most in their records 
about the uses they made of rivers in warfare and trade, 
it was the older relationships that actually dominated 
their existence. Through this whole period of change and 
development, the primary function of tile river remained 
what it liad been in neoUthic societies; it was the principal 
source of the water supply, it was a major source of food 
in the fotm of fish, and it was the one indispensable imptC' 
ment of agricultural production. Kings and traders and 
soldiers may have mi^e die '‘news" in tlie warring king¬ 
doms, but the whole structure of society still rested firmly 
on the shouIdeTS of farmers, who could not support the 
kingdom unless the kingdom in turn saw to it that water 
came to their fields. The time had long since passed when 
a cultivator could manage his own irrigation and drainage; 
if his fields were to feed annies, not to mentinn vast 
populations of miners, priests, accotmtaints, shipwrights, 
metalworkers, and all tlie others who did not farm, then 
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organized societ}’ had to tate over the elaborate and costly 
wftterwtirks siich big pioduction necessitated. 

"So there was gathered nitich people together,” as the 
chronicler of nezeklah's troubles put it Ilie things that 
had to be dnne in the itverine Idngdoms of antiquity were 
for the roost part things that could not possibly be done 
by a small group. Although a whole tribe or a number of 
agricultural villages might have been able to furnish suf¬ 
ficient wurlcers to throw up a dike against floodwaters, it 
could not operate a system of flood warning «p and down 
the whole Nile Valley. Such undertakings required an or¬ 
ganization of society far more elaliorate. To defend what 
the men of a kingdom liad built, small bands of warriors 
were not enough; they liad to be welded into armies, in 
which each man did hhi assigntxl job. Thus men were 
obliged to learn far more about how to cowjperale with 
others than had been necessary m earlier societies, and as 
their needs increased the cOHopetatiiig luiits had to be¬ 
come larger und larger. 

Not was the dionge a matter of mere size only; the sort 
of co-operatioii Uiat was needed brought together men of 
widely differing skills, interests, and even languages. A sys¬ 
tem of trade extended over a whole drainage area and 
beyond could grow up only within die framework of a so¬ 
ciety in which formers, miners, smiths of all kmds, mer¬ 
chants. sailor;, camel drivers, weavers, fkliemien, scribes, 
and a host of other people could work together. The king¬ 
dom, with its uniform standards of weight and measure, 
its law tliat applied with equal foitre to alt, and its power 
to order and carry out the great waterworks on which pro¬ 
duction depended, provided such a framework. To the 
king, as the embodiment of society, the farmer had per¬ 
force to look for the filling of his ditches, just as the dty 
dweller did for the water that caroe out of his spigpt- 
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All energetfe rtilet like S^nrmcli:eiib of Assyii^ (705-681 
B-C ] devoted till* major part of hi 5 to water 

ccotnik Sind a brief suimiwy of his efforts here may servo 
as a reminder of the ro!e played by early kings ia general 
Since he lived only a couple of centniies before Cyrus es¬ 
tablished the first uTOrld empire, hh career rcpnisents the 
citlmiiialioti of inen^s achievement in the Jangdoms and 
tlmited empires. Sennaclicrib of course had to spend part 
of Ills energies on such matters as the stopped-up fountains 
and dry stream beds with which sotoe of his intended vic¬ 
tims prevented his conquests. But most of the time lie was 
concerned about matters much nearer home. Farmejs 
around his capital of Nineveh on the Tigris could not de¬ 
pend, as Egyptian fanners could, on a gentle annual flood 
that would bring down enough soil and water to last a 
whole year. The Tigris tvas often more a hindrance than a 
help, fltjoding destructivety at the wrong time of year and 
dwindlmg away to nothing during the months when the 
crops needed moisture mosk It had to be taken iu hand 
and subdued. Its iloodwaters collected m huge reservoirs 
to be let out through sluice gates as needed 2iBd guided 
down through extremely Jong canals to <dty and farm 
land. Since its floods were quite impredictable and its 
muddy waters were umuitahle for drinkingj the storage 
facilities had to be supplemented by wells, and by cisterns 
to catch the Dccasional driving rains that swept down 
from the tnountouis of Persia, 

It is rmt surprising^ therefore, that Setuiftcherib*s reo 
ords are filled^ like lliose of most Mesopotoniiari kingly with 
accounts of his battles on a himdied htmts against tlie 
drought that constantly thi^tened bis kingdortt. His in¬ 
scriptions, as assembled by M, S. Dmwer (see "Some Sug¬ 
gestions for Further Heading-J, show the other face of this 
Assyrian who "came di>wn like a wolf uii die foR^ He built 
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on fbiuulntiO'iis already ancient—mote tlian a tliotisand 
yean before his tune a cans! 400 feet wide had taken 
Tigris Waterloo miles down tlrrough Babylonia, for onm- 
ple-but like other kings he elaborated the models of Ins 
predecessors, Not content with one canal, he built at lotst 
eighteen for the supply of Nbeveh alone. Tlie most mag^ 
iiificent of these tapped a tribiitaty of the Greater Zab 
River and brought its water fifty miles to the capital, com- 
iDg down a ^ade calculated with amazing accuracy along 
the foothills, and passing nmfesticaliy over m arched aque¬ 
duct near Jerwan. high above a stream that cut across its 
path. Something of the energy of SennacheTib is indicated 
by an inscription in which be says that this gigantic struts 
ture, with all its regutiibng sluices and storage points, was 
completed in fifteen months. The Romans themselves 
could hardly fietier that record, and until they came on 
the scene the Assyrian aqueduct must have nemaiited one 
of the greatest triumphs of engineering in the world. 

Sennacherib himself seems to have been keenly inter¬ 
ested in enginoertug problems; at least he takes note of 
every improvement in the science that comes to his atten¬ 
tion. Ho records with evident satisfaction a $haduf that was 
made to water his palace garden; H hat doily there might 
be an abundant flow of water-of-buckets, I had made cop¬ 
per cables and pails [replacing earlier ones made respec¬ 
tively of reeds and day), and in place of mud-brick pillars 
I set up great posts and cross-beams over the wen,"^ 
and various bas-ieliefs illnstmte experiments with double 
ihadufv and with other devices for greater effieiency. He 
cleaned out old wells, replacing their mud-hdek linings 
with stone. In the search for firesh drinking water, he seeuts 
even to have tried making qitnats, those strange horizontal 
tunnels which tap sources deep inside hills and bring 
them flowing in an undergroimd river to on exit in the 


109 


plam: . . . dug \hie^ dVGts in the- Kimni tnouniatRS, 

which are al>ave thir dty Erbii^ the abode of tlit exalted 
Indy^ Ishtar, and I made their courses straight.'^ If th€^ 
^dug rivers" arc indeed qmtats^ then the king had good rea^ 
son to boast th-il he made them sttaight^ for the problems 
of driving a hiiinet on a direct lino, when yoti must work 
in the darknes^s under the earthy are so cotnplieateci that 
they can still sometimes defeat engineers who have all the 
iiistnimcnts of modem science to give them their bearings. 
Incidentally^ Etbil is watered today by nndcrgroinid con- 
dujtS;^ and some of iliem c^irtain masDniy so anctetit that 
it may well be Scrmacheiib s. 

Semetinies Senimeberib s experirnents^ while temporar¬ 
ily successful, cresited problems for tlic future. In order to 
arrest the ilciw of one of his new canals when it reached 
the end of its usefulness below Mineveh, and'at the $ame 
time (o provide some ei±ra btiilding material for later gen- 
erationSp be bit on the Idea of pbdting reed thickets in the 
water TFien he seems to have forgotten about thenip for 
when his grandson, Ashur-bani-pal^ wm ruling in his steud^ 
countrymen came in to Nineveh to complain dial the reeds 
bad grown into a jungle which was flUed with Uons: 
“Shepherds and herdsn^ weep because of the lions, vil* 
lages are in tnauming day and night.'* It probably took a 
good bit of effort for Ashiitybani'^pal to undo whai htit clever 
grandfather had done. 

On 0 tiler occasions, Sennnoheiib^s destroctiventsss was 
quite deliberate. To pimLdi Babylon, whicli hod been re- 
spunribb for the death of one of his sous, he puUed down 
all the principal buildings in the dty. Tlieu, ^through the 
midst of thnt city ] dug canals, I flooded the site with 
waler^ and the structure of its verj^ foimdations I de¬ 
stroyed ... So that in days to oome* the rite of that city 
and its temples and gods might not be remembered, I com- 
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pletely hlottcc! it out with ^vater-flnofis and made it llhe 
a meadow.** But a great city like Babylon wax loo impor¬ 
tant^ even under AssyrioD domination, to be left desolate. 
Sixty years later SennachcTtb*s successor, Esnrbaddon, was 
obliged to rebuild it. The whole place bad become a vast 
marsh, apparently, inhabited by fish and wild birds, so 
that before any relmjldtng could be done the land bad ta 
be reclaimed. Esarhaddon tells how be went about it; "I 
mobilized aD the artisaiis of Babylonia. . . Trees and reeds 
of the brakes they cut down with axes, they polled up by 
the roots. The waters of the Euphrates 1 dammed, from 
Ithe cEty'sl midst I shut them off, and into their former 
channels \ directed Ibemr 

But by and large, Sennacherib's legacy to his kingdom 
was a rich one, and completely beneficia]. His canals, his 
aqueduct, his masonry dam across (he Khosr River> his 
welb and cisterns remained to increase the prosperity of 
Assyria tong after bis death. Even his private gardens were 
a national treasure, for tbou^ he never created anything 
to rival Nebuchadnezzar's hanging gardens In Babylon 
as a tourist attraction, he did acclimatize in his well- 
watered plots all manner of exotic plants, broiight from 
the four comers, and leave them as a permanent addition 
to his country's products. He was not a pioneer in such 
horticultural and botanical experiments. He must often 
have pondered the inscription of bis great predecessor 
TigUth-pUeser I (1115-1102 b,c,), tJie fiist Assjfrian to 
push hts conquests to the Mediterraneans "1 bnmgb> ce¬ 
dars, boxwood, and oak {?] trees from the countries 
which 1 have conquered, trees the like of w'hicb none of 
the kings my forefathers had ever planted, and I planted 
them in the gardens of my land- 1 took rare garden 
fruits, not found in my own land, and caused them to Sour¬ 
ish in the gardens of Assyda." He must also have heard of 
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tlic exploits of foreigocrs who bad hod a similar passksi 
fur botaiiifjal cuDocting, Certatnly he would know ol one of 
the most famous ladies of auti<|tilty. Queen Hutshepsut of 
Egypt (c. 1500 for alt the world knew hofw she had 
sent her sailors on the great voyage to Funl to bring back 
frankiiieense trees for tlie temple giardens. Sargem [ 1 , who 
ruled Assyria immediatetf before Sennacberibj had pro¬ 
vided Nineveh wnth “a park tike to Mount Amanus, in 
which were set out every tree of the Hittite land, and the 
fruit-trees of every mountain.* Semtacherib took pains to 
preserve such splendid public works, and to add his own 
contribution to the treasures of the botanical gardens. 1 
had all the orchards watered in the hut season, and in win¬ 
ter, a thousand fields of alluvium omund and below the 
city [ had men water every year." To the collection in the 
royal pork he added "trees sudr as gtow on the mountains 
and in Ctialdea"; his records even include the earliest 
known mention of cotton, which he cults "wool-bearing 
trees," ( Platk 5) 

If so busy a monarch ever had time to relax, he must 
have taken most pleasure in simply sitting quietiy in his 
garden, resting on one of the couches that were set out 
along the open channels where clear water made a cool 
and rippling sound. Over his head, niulberrics. pomegran¬ 
ates, figs, quinces, and lemons cost their shade, filling the 
air with perfume, or grapevines coiled over a trellisv 
Stretching out before him were cultivated beds, where 
ganlenen were testing whul herbs and vegetables might 
he added to the produce of Assyria: Miss Drower's list 
indudes "beetroot, turnip, leek, garlic, onion, cress, mus¬ 
tard, radish, lettuce, aubergine [eggplant h colocynth. cu^ 
cumber, fcitne], fenugreek, coriander, marjoram, rue, mint, 
rosemary, turmeric, ginger, and saffron." With his finir 
fur mechanics he would be pleased by the sight of the 
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y^termen working lib: new and }ie would Iiear 

their motiotoitom chant itciiig and tailing as the benn) 
cmaked on tl5 pivot. As a hudegmund to this inttiUC, he 
would hear the multiple voice of the city, and could reflect 
that all that lusty hustle of life continued in its streets he* 
cause he liad kept up the waterworks his fathers had built 
and had Jmpioved and esrtended them. 

At the foot of the city by the Tigris, its muddy waters 
crowded with the traffic tliat made Mitievdi great; market 
gardeners briitging in their vegctables, mountaineers frotn 
the north floating downstream on their wine^laden rafts, 
royal messengers alighting fram barges and the sweating 
oarsmen mopping their brows, and everywhefe the dumsy 
coracles honnduig and whirling as they ferried the towns¬ 
men from wharf to wharf. 

To srjch a king—and his esperience could l)e duplicated 
in varying degree in that of most mottitrcbs in the ancictit 
world~it must has'e seemed that humiiuJty liud reached 
a high peak of accomidishment, Throu^mut his realm, 
tlie conflicts of rival economic intersts engendered by the 
agricultaTial revolution had been settled. They were not 
solved forever, but for the time being they W'cre held in 
check by the only method men yet knew, the method of 
naked force. The river hud been sululued and irtade to flow 
at human bidding, and as a result of that conquest men 
bad won wealth and power and krmwledge beyond any¬ 
thing that had been dreamed in earlier societtes. 

tCrngdoms accomplislied much in the enrichment of hu> 
man life, in satisfying the need of men for a degree of free¬ 
dom of action within a community of their fellows. Never¬ 
theless, they had their Itniitations, and as they grew ever 
larger and more powerful those limitations became more 
apparent. A man might fourney safely through tJie wfiole 
extent of a kingdom, for example, trading and gossiping 


and seeing the sights, but once outside the boundaries he 
could no longer be certain of preserving hts gains or even 
bis life. So long as society in a given valley perfonned its 
water-controlling tasks, fanners brou^t bumper crops to 
maricet and the whole kingdom re{oiced in a period of 
prosperity. But when invaders (rom the hills, ignorant of 
irrigation techniques, overran the country and allowed the 
waterworks to fall into disrepair, as the GuUans did to 
Babylonia around 218a b,C., the fiiistiated inhabitants 
went hungry. 

To sod] prohletns as these, only orre answer suggested 
itself: the king's rule must be eitended farther and farther 
until it could embrace within its own uniformities aD the 
Outsiders in whom bis people had any interest. The com¬ 
munity, in other words, must beeome a super-oomnmnity, 
and siuce physical conquest was the only way anyone had 
thought of to achieve diis, the kingdom must bifcome an 
empire. The time was near when a single roan mi^l be 
able to form into one mental image a omcept of the entire 
civilizjed world and. given the warlike, tributa-coltectmg 
propensities of those days, set about to bring it all under 
his rule. 
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CHAFTER V 

The River in the Mind 


To TBS meB of Sennaoherib's generBlioB, rivort were 
much mere than souices of water supply lor their farms 
aiul citiea, highways for the tramport of goods from king¬ 
dom to kingdom, and weapons in their -never-ending wars. 
These were practical tises to which the rivers had been 
put, services they were forced to perfonn because to a 
limited extent men had gpt the upper hand over them. But 
the river itself was something more than a pack animal m- a 
tool, sometliing inhnitely greater and more mysterious. For 
during the centtuies, as men were learmng to make some 
practical use of the flowing water that made life possible, 
their mimb had been busy with questions that had reached 
toward the very meaning of existence, and speculation 
had fitmislied answers when reason could not. 

What was th«s liquid mass, forever changing and forever 
the same, this substance that could unfold the green shoot 
from the seed, this force that could sweep men out of Its 
path and out of existence? Where did it come hrofn, and 
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wliere did it gp? Wfiy coiiid a fisli live id it, whiles ti man 
could tiot? ^\liy would it give way lieneath a tnsn's foot,, 
when it carried so firmly the greater weight of a IxMit? To 
idO$t of these cpiestioiis, and a tbousinid others, men could 
give no rational answer. But the river haunted their minds, 
as it filled their daily lives, and answers of some sort were 
demanded. It could no longer he taken for .grmated, as the 
simple fact of experience it seems to have been for ex<^ 
tremely primitive people; too much depended upon it. Re* 
latioijships had to he estabhshed, and since men cantxrt 
deal w'ith the uncsplaiucd. definitions must exist, whether 
rational or not. 

By the time Sennacherib strolled in bis garden, the an* 
swers were legion. Tltcy wore not codified into any logica] 
system of thought; lliey were sometimes self^eorttradictory, 
and the same minti would often accept at a basis for 
action a mass of conHidting notions which could not posai* 
hly be sorted into any logical pattem. But iUogtcal and 
even abstud as many of their ideas may appear to us to be, 
they did form, together, a tussue of mental and spiritual 
relationships whidi men could use as the basis for what 
seemed to them intelligcnr action. The river was a thing 
which tJiey could apprehend under many aspects, and ac* 
cording to the particular way in which it was conceived 
it could be approached or fled from, used, phtcuted, or 
sulrdued. 

When Cyrus the Persian set out for the attack on Baby- 
ton (539 s.c.). on the first stage of the conquests that were 
to bring all the world he knew into one vast empire, he 
encountered not far from bis capital of Susa a river called 
the Gyndus, whose stream lay across the pallt of his army, 
blocking their passage. Herodotus, as usual, gives die live¬ 
liest account of what hupperied. 
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Cyrus was preparing to cross tills river, for wjiicb boats 
were needed, when one of his sacred white homes, a 
high-spirited creature, entered the water and attempted 
to swim acrc^ hut was swept under by the rapid cur¬ 
rent and diuwned. Cyrus was so furious with the river 
for danng to do such a thirjg that he s^vore he would 
punish it by niakiog it so weak that even a woman could 
get over in future without difilctilty and without wetting 
her knees. He held up his march a^unst Babylon, di¬ 
vided his army into two parts, marked out on each side 
of the river a hundred and eighty channels running off 
from it in various directions, and ordered his men to set 
to work and dig. Having a vast number of hands em¬ 
ployed. he managed to finish the job, hut only at the 
cost of the whole icummer wasted. Then, having pun¬ 
ished the Gyndus by spUtting it into three hundred and 
sixty .separate channels, Cyrus, at the beginning of the 
foltowmg summer, resumed his march to Babylon, 
(Bk. I,pp. 89-90.) 

This "punishment’* of a river is not an isolated example. 
On a later occasion, Cyrus' successor, Xerxes, behaved in 
a siiniliitr way when a storm on the Hellespont ripped to 
pieces the huge fioating bridge his Fhocnictan and Egyp¬ 
tian engineers had built for Ills army to inarch over into 
Europe. Herodotus, again, tells how Xerxes in a raging pas¬ 
sion gave orders that the Hellespont was to lie whipped 
with three hundred tushes, have a pair of fettem thrown 
into It. and even, some said, be branded with hot irons; 
and how he ordered the men who were plying the whips 
to shout os they bid on the lashes, "You salt and hitter 
stream, your master kys this punishment upon you for in¬ 
juring him, who never intured you. But Xerxes will cross 
you, with or without your permission.’* 
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Such behavior was not a mere whim of proud and head* 
strong monarchs. In attempting to infilct physical punish¬ 
ment on a river, C^'ms and Xentes were simply giving 
repression to one of the enrlJ^ concepts of natural phe* 
nomena that men had formed. At least as early as the 
neolithic period and possibly earlier, men Itad conceived 
all the objects of nature not as oblects but as smitient 
beings. Trees; stones, rjvere were living personalities, en¬ 
dowed like men with wills, desires, frailties, and responsi¬ 
bilities. It was perfectly natural to treat them just as Cyrus 
and Xerxes did. The only thing curious about the Persian 
conquerors' attitude is that it should have persisted so long 
in men's minds, after far more sophisticated idisas had been 
infiiiencing their actions h>r centuries, particularly since 
these very rulers on other occasions based their relation¬ 
ships with rivers on many of those later assumptions. They 
were Persians, of course, newcomers into ciWlizatton, and 
Herodotus looked down upon their behavior with all the 
disapproval of the enlightened, rational Greek mind he be¬ 
lieved himself to possess. And yet he expresses hjs contempt 
by calling Xerxes' orders ^a highly presumptuous way of ad¬ 
dressing the Hellespont, and typical of a barbarous nation" 
—^words which betray that he held precisely the same ani¬ 
mistic notions himself. 

The confusion is typical. The mind of ancient man was 
as capable of holding at one and the same time a arngtom- 
eration of contradictory and completely Qlogical notions 
as our minds am today; and ancient men were quite as 
able as we lo act on ill-assorted assumptions. When 
Achilles presented a lock of his liair lo the Kiver Sper- 
cheios, it is not easy to say whether he was simply treating 
the river as a fellow creature, as one gives a keepsake to a 
friend, or whether he was attempb'ng to bribe or pacify 
some spirit that was not the river but that dwelt in it. The 
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siuue ui true of the custom the ancient Tnijans had of 
throwing live horses into their sucmd stream, Scamander, 
or of the ceremony ha which Algonquin Indians hinted to¬ 
bacco into certain waterf alls. Was it tfaou^t that the river 
wanted the liorses or the tobacco, that it could possibly 
have any use for them? Or was it simply a gesture of re¬ 
spect to a mighty ^irit that was immanent in the rushing 
stream? Did thi^ voluntary gift of a highly prized posses¬ 
sion come to have the spiiitua) value of a sacrifice, whose 
effect was merely enhanced hy the fact that It was of no 
worth to the recipient? By Homer's time the Trojan custom 
had been supplanted, officially at least, by the ritual sacri- 
Bce of an i mals on dedicated altars placed along the banks 
of the stream, which suggests that the river was no longer 
the abode of a water sprite but had became a god. 

Nevertheless, one can never be sure of his footing in the 
shadowy landscape of the ancient mind. Xerxes' attitude 
towards the Hellespont seems an example of straightfor¬ 
ward animism, until one remembeis that the final insult he 
offered it was the jeering remark: ^No one sacrifices to yon, 
and you deserve the neglect by your acrid and muddy 
waters.'* On the same campaign, when his army reached 
the river Shymon, 

the hlagl tried to propitiate [it} by a sacrifice of white 
horses, and after perfonning many othm- magscal tricks 
in the hope of winning the rivers favour, they crossed 
it by bridges which they found at Nine Ways, a place 
in the territory of the Ednnj; and when they leamt tlmt 
Nine Ways was the name of the place, they took nine 
native boys and nine girls and buried them alive there. 
(Herodotus. Bk, Vll, p. 45a.} 

Characteristically, Herodotus adds the corriment of one 


wht» fs superior to all such harhun'ly t "Burying people alive 
is a Persian custom; I imcicrstand that Xentes' wife Atnes- 
tris in her old age did it to fourteen Fmian Ijoys of dis¬ 
tinguished family, by way of a present tvhicb she hoped 
the supposed god of the iindeTWorld would accept instead 
of heTSclf." 

But despite the condescending remarks about "magical 
tricks" and "supposed gods," the Greeks themselves did not 
neglect the courtesies due to rivers, under whatever aspect 
one viewed them. Xenophon, that Jiardheaded rruLster of 
rmhtaiy tactics, was always punctilious about ritual and 
ceremony; in his report, their proper observonee Sgures as 
matter-of-factly os the distribution of troops and the state 
of their equipment, in his description of tlic famous ford¬ 
ing of the Cenlrites, he writes as always with his eye on 
the essentials, swiftly nutlDg every ftp tad that was 

from a irulitary point of view, and wasting no words 
Oil anything extraneous or merely decorative^ 

On reaching the bank of the river when? the ford was, 
they grounded arms, and then Chirisophtis himself first 
put a ceremonial wreath on his head, threw aside his 
cloak and took up bis arms, totling the rest to follow his 
example- lie ordered ttie captuitut to Jeod their compa¬ 
nies across iii columns, some on the left and others on 
the right of him. The suothsayers then cut the tJiiYists 
of the nnimaJs over the river {diades of the Magi with 
their magical tricksi] and meanwhile tlte enemy w'ere 
slinoring arrows and slinging. However, they were still 
out of range. The appearance of the victims was pro¬ 
nounced hivourable. and tJmn all tin- stildicrs sang the 
paean and raised the battle-ciy, and all the women 
joined in the cry; for a number of the soldiers had their 
mistresses witli tliem to the army. Clitrisophtis and his 
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men then went into tlie rivei. {The Persian E:cpedi~ 
lion. Bk. IV, cL 3.) 

I liave dellBerattily extended the quotation to tnedu Je men¬ 
tion of the cnitip Io[{ow<:rs, in order to tinderline the laot 
that Xenophon mentions every detail that is relevant to a 
complete undecstandlng of tire commander's job, only 
tiirue tlml are relevant. That moss of women must have 
given him many headaches, and possibly some entertain- 
meat, but he never mentions them except wlien they im¬ 
pinge on the problem of successful generalship, in this 
instance hy providing that much extra baggage to be car¬ 
ried through tile stream. In the same way, he does not talk 
about his religion, and indeed does not seem to have much, 
but when a river ts to be forded it is incumbent on Iiim to 
see thill the proper beaxts are sacrificed in the proper s^tty, 
with their throats cut '*over the water," so that the sooth¬ 
sayers can note how the river rticeives the blood and tan 
make the correct deductions. 

Magic and ritual, superstition, reverence, and worship— 
all are so intermingled tha t the various eltmienLs cannot be 
isolated. But wherever rivers have flowed [la.'it early com- 
mimities, men have approached their hanks witli awe, hthI 
the memory of ancient kin^ngs clingii about them still. 
Girls on a summer s nigiit still drop Uieir hairpins surrep¬ 
titiously into streams that Once wine holy, and not kmg 
ago the elHgy of the Green George still went to his watery 
grave in many an English village, when St. C^irgc's Day 
stirred memories of the rites and sacrifices that were need¬ 
ful before men beard of saints. Into the mouths of countless 
rivers fislicrmen have thrown one of thefr comrades to 
drown, that the grateful stream might fill their nets. When 
men in the civilizations of ancient Indm were building their 
marvelous system of tank irrigairon, each of the huge 
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storage poods was dedicated by a htiman sacrifice, the 
body being buned in the tank. And in the solemn festivals 
with which ancient Egyptians cetebnited the annual rise 
of the Nile, multitudes chanted the ritual song of sacrifice; 

Offerings sjre made to thee, 

oxen ore slain to thee, 

great festivals are kept for thee, 

fowls are sacrificed to thee, 

be:ists of the field are caught for thee, 

pure finmes are OEffered to thee. 

All this rndreates that the concept of disinity came to 
be associated with rivets at a fairly early stage of human 
development, that it was so widespread as to suggest a uni¬ 
versal impuhie, and that once it was accepted men set 
about establishing the retatianships that are appropriate 
w'hcn one is dealing with a god. Some of the most beauUftil 
stories dial were told in tlio ancient world, as weH as some 
of die most gnie!«)nic, were woven around the deeds of 
those mighty deities whose physical manifestation w'as one 
or auothcT of the great rivers, as men strove to comprehend 
the stream and to express iLs mystery and grandeur. Heroic 
deeds were iJerfomted, and ^ghtful obscenities, m die 
effort to express men's gratitude for the gifts these gods 
could liestow. nr to appease their terrible wrath when the 
fit of destructiveness was mt them, Wherr children asked 
why the com grew ripe, or who made the world, or where 
the sun goes at night, the gods of the rivers were protago¬ 
nists in the shining legends they were told..And when poets 
and sagc.5 pondered the ultimate mysteries of birth and 
death and life's renewaj, iheic were no more evocative 
symbols to carry tlie freight of their philosophy, 

II yon look closely at a statne of the daocing Siva, one 
of tile members of die Hindu trinity of great god^ yoti may 
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see a tiny female Bgure seated in his wavy hair. She is 
Ganga, the ho!y rivef G&nges;, daughter of King HusolayH 
aud tile air nymph Menaka, and the sculptor has placed 
Iter there to commemaraie one of the many examples of 
Sivas untiring self-sacrifice. When the gods of the Vedic 
pantheon loot pity on humanity's sinful state, they de- 
ddtid to send Ganga to earth that sins migltl be washed 
away in her ]mrif}'ing stream. But the weight of the mighty 
water, falling headlong from the fieight of heaven, might 
very well destroy the wfiote world. Siva volunteered to t^e 
that wei^t upon his topknot, smd to convey the powerfu! 
goddess downwards by easy stages in a descent that took 
a thousand years to accomplisli. In the icicles of the 
Himalayan cave where the Ganges rises, devout fltndus 
see the tresses of Siva, and in tiie river itself they find 
the most powerful symbol of creation and destruction and 
purification. (Flaxe^ ) 

Countless are the stories (old to explain one or another 
aspect of the sacred river. The formation of the delta of 
Bengal was a purifying act, for Cauga had divided her 
waters Into a hundred channels in order that (hey might 
reach tlie bones of all llte sixty thouiiond members of the 
damned House of Sugar and bring them release from their 
suffering. But she could also lie a jealous and willful god- 
riess: it was told how die had once consented to marry a 
mortal, die King Santami, on the condition that he would 
never question or reproach her no matter what she might 
do. Ail Went well unfit the poor lfin|T tmiidly inquired why 
she drowned every child that was bom to them; to punish 
him for Ills presiitnptioti, the haughty goddess atrondoned 
her spouse without a word. 

fn one of life Furerins, it is written that "All the rivers 
are sacred, all Bow towards tlie sea; all •ii'e like motlters to 
tlte world, all purge away sins.” But it is natural that the 


Canges sthould be vetienited nhove tbe r^est, for its waters 
give life tc} irrare midiom of people than those of any other 
river except the Yangtze. Hie people have used it in the 
nKBl eilensive trrigatJnii system in the wtirld, not even ex¬ 
cepting that in the Nile Valley. Through a tliousand miles 
of its course, the Canges has carried one of Uic heaviest 
traflic loads of any river. But it is its mystical powers of 
puriHcattcm that have been, and are still, most deeply re¬ 
vered. To no otlicr stream does such a vast concourse of 
pilgrims resort at the slated festivals;, thousands perfunfi 
die special penaiit'e of “fneasuruie their length" abttg ap¬ 
pointed stretches of its honks tn an arduous series of pros- 
tratious; men pmy that after death their ushes nuiy he 
scattered to the stream that can purge away all the evil of 
their lives. When Bishop Helier visited Benares in 1825, 
he even saw scores of pilgrims going into the water, each 
having tied under his arms a pair of brge pots with their 
wide mouths open. The vessels served os temporary floats, 
to cony the pilgrim into the center of the streana; once 
safely bunched, the man would spbsh the sacred water 
into the jars until they were full enough to sink, uid puli 
him gently into eternity, his soul forever pure of earthly 
statu. 

All over the wnrld, men have at certain stages of their 
des'clopment venerated and oven deified tiie rivenf they 
have used. Worshipers of Baal in ancient Pillcstine knew 
that their god had a special affinity for springs and streaim. 
and always placed Elis shrine Iteside th^, The Druids in 
England regarded as sacred only the rivers that flowed 
from west to east. The anctent Egyptians, Itaving only oiu*, 
made ft the very center of all their religious thought. 

before the earliest records were written, the Nile 
had been worshiped under the form of Hapi, o msiJe g|)d 
witli great hanging female brenst.s from which guslied the 
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life-giving water. He was usually represented sitting m the 
shallowj^ of his river and holding over his iiead a sheaf of 
lotus plaikts, their pads and iTright blue fioweis showing 
on the Jai^hw^e of tiie water. Just as the land and all things 
living had issued ohgitially from the primevat male-fenutle 
waters, which had shrunk back into a vast circling Hood 
around the earth, so the Nile Howed out from the life- 
creating stream. Immediately it divided rnto two courses, 
one the actual Nile that made Egypt, the other a celestial 
Nile, a river in the sfcy, “flow-irig across the heavens and 
through the Duat, the world of niglit and thick darkness, 
and on that river floats the boat of Ra [the sun-godJ,** Men 
knew that the celestial stream was as real as the earthly 
one, for looking up into the sky at night they could see it 
arching through the heavens, the [umlnous river we cal] 
the Milky Way. 

As the reli^on of Egypt developed, Incoiporatrng into 
itself foreign concepts and fintlmg ever mote subtle expla- 
iratfoits for natura] phenomena, these basic ideas were 
modiflctl and enriched, but never suponseded. Bapi and 
Ra, water and sunlight, remained at the center of Egyptian 
thought, the embodiments of fertility, and of life itself. 
Many goeb were added to the pantheon, Ptah and Amon 
and Osiris were eleviited hy hims to the supreme position, 
but none could achieve the kingship unle^ he first took on 
the attributes of Hapi. Because water was imbued with the 
highest sanctity, the fish who dwelt within it were also 
sacred, nitd sacred was the body of anyone drowmed. Osiris 
himself, who iu later periods became the most powerful as 
wxHl as the most popular of tlie gods, bad been dnvwncd, 
and in the annual inimdatkin he was resurrected, bring¬ 
ing life again to the fields and to men the promise of im- 
moitslity, 

Tlic condition of the Immortal soul was one of eternal 


tTAostt cm the celestial river in the compciny Ra. That is 
why it was essential far the mumroified Cheops to be pro¬ 
vided with two solar ships, one called Miuuijet facing west¬ 
ward for the daytime ami tlie eastwanl-pointing Meskei to 
take him through the night. On their spiritual imagESi, his 
soul would be lifted to heaven, to take his place among 
the radiant cmnpany whose praise forever follows the l)oat 
of Ra. And in the wake of Mean jet and Mesket might fol¬ 
low' the spirits of innumerable tiny craft, einanated from 
wooden or clay boat models or even from tomb paintings, 
on which the souls of lesser men might float in tlie retinue 
of their Pharaoh. 

In Mesopotamian thought, the gods of the rivers occu¬ 
pied a similarly central position, hut becatise the rivers 
themselves were less dependahle than the calm and benefi¬ 
cent Nile, they were conceived undei' more v'iolent aspects. 
For Sumerians and Bahylnuiam, ns for Egyptians, the 
earth and all its offspring had issued originally from Aiku, 
the great deep that encircled the world. It was the source 
and parent of Euphrates and Tigris, and the home of Ea, 
who was paradoxically die gpd of sweet waters, anti hence 
the patron of irrigatron. Because water "avoids rathci than 
surmounts obstacles," Ea was as wily as the snake, who w>as 
also, like water, a symbol of fertility; he was tlierefore wor¬ 
shiped as a god of wisdom, who Intight men emits that 
demanded ctinning and skiil, In the zodiac, his goat-fisli 
sign still survives as Capricorn, 

Through all the eklwmtions of religious spectilnlion in 
Mesopotamia. Ea maintained a central role. But there was 
far more variety and even contradiction in Mesopotamian 
concepts than in Egyptian ones, for good historical rea¬ 
sons. Egypt was from very enrly times a unified country 
with a hornngencous cirilizaticm, so mire of Its values that 
the very word for "Egyptfim" was "human being," while 
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"foreignef'' meimt literzdly nonhnotaiL In the valley of the 
Twin Rivers+ by contrtut^ there was ^ imich longer peiiod 
of rivalry among city-states, cadi with its own gock fob 
lowed by an enonnoti5 streteh of Jnstory in which one king- 
doin after anather rose to a position of demmance. Ea^ 
time, the domiinmt group was a difierent people, with dif¬ 
ferent traditionSp customs, bdieB^ and often a totally dis¬ 
tinct language. Mesopotamia became a kind of meidng pot 
into which disparate elements were repeatedly poureck 
and the story of the Tower of Babel is perhaps the most 
vivid image of its diversity. Ea, for example, was originatly 
the chief deity of Eridti, one of the small city-states that 
arose along the northern shor^ of the Persian Gulf at the 
dawn of history. His cult was doubtless spread at periods 
when Eridti was. strong enough to de man d tiibiite from 
her i>eighlKirs, but there was so much vitality in it that it 
wa.^ absothfi^d into all the later religions and traces persist 
to this day. 

Another concept that ttxik an equally firm liold upon 
Mesopolanmn minrls was the story of how the god Ninorta 
had made the world habitable by building a dam to control 
Kur, the dragon of primeval waters^ 

What by Kur had been dissipated, he [Ninurta] 
guided and hurled into tlic Tigris* 

The high waters now passed over the farmland , , , 

The fields produced much grain, the harvest of palm- 
grove and vineyard was fruitful, . , . 

The lord made mourning disappear from the land, he 
tnade good the river tif tire gods. 

(Quoted by M* S. Drowar* See '"Some Sugges- 
ttom for Further fiead[ng."] 

Here is the antithesis of most of the stories told of Ea^ Flow¬ 
ing waters are not beneficent by luituiei they are highly 





d^tntctive, and unless tliey fire iTroiight linden control 
tliey will he roaring dragons who wjJl devonr men and all 
their ^orkf. It is no accident that tlie most terrifying racial 
memory of 9 natural calamity should he the stor)* uf a tioud 
that covered the w'hole earth, and that it should have been 
told first in the valleys wliere the Tigris and Euplurai eii How 
down to the sea. But in tlie oldest version of this stoiy it 
is Ea; himself the god of waters, who intercedes whlh the 
other gods who are bent on wiping out the entire human 
race. He it is wlio gives warning of the coming deluge tt> 
Ul-napistmi (the Noah of the Sumerian veision), and who 
in his wise benevolence teaclms the man how- to make a 
vessel on which a remnant of hunumity may find salvation 
and a second chance. 

Through all Mesopotamian thought, whether ft is es¬ 
sentially Sumerian, Babybniau, Assyrian, or what not, 
there runs this double oonception of good and evil. Tlie 
rivera are al one and the same time life-giving and life- 
desiroving, and men's attitude to them is a com^iound of 
reverence and terror. Enlil is the storm god, scattering 
death with the tightiiing- 9 a.sh of bis whip as the rumble 
of his chariot wlteels makes the whole earth sbuchler 
in dread, but he is also the Hrtnger of rain, and food- 
bearing plants sprout from his generous tbiglis. Tlie "Greiit 
Mother' goddess, wlm ts figured tinder many names, 
brought forth rtionsteis os welt as gods and imnu she is 
sometimes represented wearing a garment whose wavy 
folds are theciiirents of a river. In which fish swim upward 
towards her breasts, but lightning fioshes from her Imiw 
and her eyes are the eyes of a demon. (Plate? ) In Meso- 
potamian art, froni the earliest periods to the latest, there 
appears the motif of tire flowing vase, pouring out its sweet 
waters for the refreshment of men; but on Akkadian scats 
and in Assyrian reliefs it is jnst os likely to he held by a 
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malevoleul monstra- as by a geniaj god. Even the lovely 
latecomer into the p.Tutbeon, Ishtar, the goddess of bve, 
borij like Aplirodite from the ocean spray, was also the 
cruel and unappeasable goddess of war. Yet withcnit her 
kindly patronage, it wss sa/d, 

DO stream is opened^ no stream is closed, whicb brings 
life; 

DO canal is opened, no canal ts closed, which gives the 
wide-dwelling people to drinSt. 

Such gpds and goddesses dominated the thought of Mes¬ 
opotamians, as the two great rivers dominated the lives that 
were lived under the constant menace of drought or fLuod. 
Originally, each of the gods Iiad been the patron of one 
particular,community. Front the time of the earliest writ¬ 
ten records in Sumer, the whole population hiid been 
organized into the service of tlie city-god, whose mterme- 
diaries were the priests and whose political representative, 
the king, was in reality a steward, an overseer divinely ap¬ 
pointed to keep the god's affairs in order. By the middle of 
the thud miltenniiim B.G., must of the land was actually 
owned by the temples. Upon this eoonomic fbundatiou was 
built wlial Frankfort has called "a plan ned society best de¬ 
scribed as theocratic socialism," 

All the citizens, high and low, laboured in the service 
of the god and fulfilled allotted tasks. All tilled his fields 
and maintained the dykes and canals required for ini- 
gation. Hescourccs and labour were effectively pooled^ 
seed com, draught animahi, ploughs, and other imple- 
menta were supplied by the temples. Craftsmen kept ibis 
equipment in order and regularly presented a qiKita of 
diejr pmdiH-e to the temple. The harvest of the god's 
fields and orchards, gardens and cane-brakes, was like- 
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wise stored in the temjije and regnlarly distributed to 
tlie eomniimity io the (oim of p^iodicaT lUid special 
(f^ival) rations. (The Art and ArchU^ure of the 
/lncl£tnf Orientt p. sta.) 

This system was gradually modified over the centuries, 
as dm growing pajitical power of the king led to a conceii' 
tmtioD of ectmomic power in his hands and eveotiially to 
his assumption of divine attributes. Naniimin, the grand' 
son of Sargpn of Akkad, had himself depicted, around 2200 
B-C, as a living god, crowned with sacred horns. In Egypt 
a shnilar developmeot ted, by about 1500 ux^, to lim stage 
where the temples owned almost one third of the land and 
One fifth of the inhabitants, while the Pharaonic priest* 
king had already become a god. In other words, in the 
worship of the fertility gods of earth and its rivers 
Tvere laid the foundabotis on whidi the sprawling world 
empires were tn be built: the slave econnmy,, the static so¬ 
cial organization, the tribute-collecting governmental ma- 
chinery—all presided over by one all-powerful ntortal nilcr 
whose decrees could not be questioned because lie was 
divine. 

While these economic and political patterns were ftrrm- 
ing, men s minds weare liusy in many other directions as 
well As soon as writing wa,^ invented, literature began to 
flouridt, first as men liastened to write down the ancrent 
tales they had previously been ofiliged to carry in the mind 
and on the tongue, and then as they went on to invent new 
ones. Knowledge had eicpanded enormously since the days 
of the first drainage and Irrigation, with speculation keep- 
ing pace as men s newly aroused curiosity struggled to ex* 
plain the world tliey lived in. Ancient literature is infused 
througliout with the passion to know and to understand; 
that is why it is almost exclusively cast in the form of 
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poelT>', ta which image and symbol aine the prunmy mode 
of apprehensioii. 

As tlie religious legend is an account of accepted dogma, 
so the poetic myth is an exploratton of the unknown. The 
myth gropes towards sm explanation of things, and if its 
findings are satisfying to men s minds it tends to become 
crystallized into l^liev’ed legend. But the myth begins as 
an attempt to answer a question for w'hich there exists as 
yet no generally accepted automatic reply. What is dcnlh? 
the myth-making poet inquires, and as his mind profies 
the mysterious depths of that query it finds security at last, 
not iu a rational, scientific explanation, hut in a symbol. 
The image that gives bodily form to that symbol Is drawn 
from one of the most farnlJJar obfects in his world. Death 
IS a river, a boundary between two lives, a sleep like that 
of the drowned, a refreshment, a terror, an clement yield¬ 
ing hut sustaining, in which is the fertilizing |xiwer of re¬ 
birth, Wliether it Is Lethe or Styx, the cel^iol Nile, or 
indeed the Christian symbol of the spiritual JorcLio—the 
*‘one more river to cross" in the deeply moving Negro song 
-It is an image which no poet Iws been able to improve 
upon. Just as living men depended on tlie watermen in 
their little coracles to go from shore to shore of tlie Tigris 
or the Euphiates, so the Mesopotamian poets conceived of 
a mythical ferryman, Arad-Ea, to take their souls across 
the river nf death. An Egyptian worried a good bit about 
■'Look-behind," tbe surly boatman of the Lily-lake, who 
would have to be placati^ if his sliadow were to reach the 
island of tlie Tree of Life. Because of the similar myth of 
Charon, practical-minded Creeks placed a coin under die 
tongue of a dead man so that his soul might pay its fare 
on die ghostly ferry. 

The myth served to answer not only phlTosopbicat ques- 
tfems, but very often questions of material hict The body 
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of verified geographicaf )mowIecfgej. for example, was very 
small. But uum were mleoseljf curious aiiout ibe size and 
shape of the earth they inhabited, and there were many 
myths to account for phenninima that epitld not be eX" 
plained to any other way. It is mie that through trade 
and commerce and military campaigning men had gradu¬ 
ally learned much ahcreit the lands that lay beyond the 
visible horizons; Sennacherib bad seen the Mediterranisia, 
and his precursors lor centuries bad corresponded with the 
rulers of Egypt; traders and soldiers had reached the Jai- 
ortes River (the modern Syr Darya), for out on the plains 
and steppes of Central Asia, and had beard tales there of 
men wlm lived still fartlier north where the rivm turned 
to ice; explorers had pnshod down along the coasts of the 
Persian Cull and tile Red Sea, and may even have gone 
right round the Arabian peninsula. But each expansion of 
the known world brotight men to bonudaries beyond 
which lay ctemai chaos and deep night. The hounds them¬ 
selves were oRen shadowy, hut those that were identifiable 
were generally water: the Jaxartes, tlie Oxus, liie Caspian 
Sea, the Black Sen, the Mediterranean, and the liouthem 
seas; the Nile, and possibly also the Indus River on the 
east. Ttiese rivers and seas form a rough ellipse arouud 
tlie lands in which the ancient civiltsitions flourished. 
Whether from some vague apprehension <rf this fact or for 
on logical reason at all. when men lirew an image of the 
world in their minds they estahlbhcd its limits in a mythi¬ 
cal river, Oceanus, which Bowed forever in a wide circling 
Sood around tlie earth. 

Mythology was nlw called on to expbin puzzling as¬ 
pects of actual and well-known rivers. Why did the Dryas 
come well log suddenly out of the earth? Surely becartse it 
had heord the screams of Hercules when he was burning 
in the shirt of Nexsus, mid hod guslied forth to give Mm 


the relief of its cool wateis. How cotiJd one explain the 
tnystcriotis fact that rivers to limestone cotintiy suddenly 
disappear into the earth, to emerge again from some cave 
mouth miles awayP The most popiibr explanation was a 
myth like that about the spring at Syracuse, v/hjeh told 
bow the nymph of the stream Arethma in distant Elis had 
begged Artemis to save her from an unwanted suitor, and 
how the gpddess of chastity had opened a subterranean 
channel through which her pure waters might escape. 

Rivers often served, in the old (al«, as protectors of the 
weak and the di-vinherited. Tliere are many tender stories 
of the foundling whose mother had entrusted him to the 
care of some powerful stream, in the hojw that it might 
bear liim awji)' to a life where his stigma would be un- 
knorvn. Such stories rested on bitter fact, Many an unmar¬ 
ried mother or slave girl must liave felt that alnwst any 
casual finder of a little Soating cradle would be able to give 
Its tiny occupant a better chance than she could. The 
classic Story- of a happy ending to such a desperate resort 
is of course that of Moses, lifted from the bulrushes by the 
daughter of Pharaoh himself; but there must have Ijeeo 
thousands of slave babies wlto were neva found by any 
one, but simply drifted fmm tlte river of fife to the river of 
death without ever knowing the degrading interval of 
slai-ery. These are not often mentioned in the stories. For 
the comfort of the distracted mothers, the storytellers 
nearly always told a tale of good luck and eventital 
achievement for the alntndoned dtild. In actual fact, 
Mr>ses was not the only fortunate castaway who turned out 
to l>e a genius. One of the most moving, os well as the most 
ancient, myal inscriptioTis is that of Sargpn of Akkad, the 
first imflter of Summia, who has been called “the first renlly 
striking peisonallty to emerge as a EiistoricoJ character 
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fmm tlie obsHnirKy of records and archaeological evi¬ 
dent*." 

My motber vi^as humble-1 knew not my father. Xty fa¬ 
ther's bmther was a dwdkr in the mmmtain. My town 
M-as Amptianl that i$ set on the bank af the Euphrates. 
My humble mother conceived me; secretly brought me 
to birth; set me tn an ark of bulrushes; made East my 
door with pitch. She consigned me to the river, which 
did not overwhelm me. The river earned me along to 
Akkl the irrigator IwhoJ brought me up as hii; son . - . 
land} set me to gardening. During (TQr gardening, lo, 
the goddess Ishtar loved me:, oitd for fifty-laiir years the 
kingship was mine. (Quoted by Selon Uoydi Twin 
Rioers, p. 33.) 

The men of the ancient world sometimes dreamed great 
dreams, and clothed them in splendid poetry, but for the 
most part iheir speculations about rivers, and the relation¬ 
ships thc>' established with them, were concerned with the 
humdrum facts of their daily hving. When large numbers 
of people gathered into cities, probUmis of pollution inevi¬ 
tably arose. In order to ensure the purity of iheir water 
supply, the dty dwelters were not obliged, however, to 
think out entirely new patterns of behavior based on more 
enlightened concepts than those they had inherited bom 
their distant ancestors. Deeply ingrained in them were an¬ 
cient attitudes of superstitious awe towards pure water in 
any form, convictions tliat llie life-giving fluid contained 
powerful marui which must not in any cincumstonoes suffer 
defilement. 

Among the most diverse primitive communities, the wn- 
tcr supply has been tahu. To the Ashanti people of Africa, 
according to Homell, the lake Busumakwe "is so sacred 
that no canoe may defile its waters. As a conse^juence, 
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fishenmen r1l^o^v casl- nets from * penloits perdi a^rde of 
unhewn logs" Wtiny prlmitj^'e peoples inflict the des^th 
penalty an any person who pollutes u stream, and among 
the findngas o£ southern liidta there are severe pui.ish> 
nients for spitting in the fountains or even for drinking 
from a stream without bowing and giving thanks. Herodo¬ 
tus noted as something of a cndosity the rather ejctreme 
lengths to which Bahylotiians of his time would go in order 
to avoid polluting a spring or a river, he mentions with 
some astonishment that no Babylonian would dream of 
urinating into nmning wat^, no matter how far it might 
be away from any settlement. Long before his day, of 
course, men in the great centers of civilization had given 
li^al sanction to tlielr practices; iu the eighteenth century 
a.c, Hammurabi's Code had laid down latfaer elaborate 
anriponuiicm regubtioiis. Bui such Saws were obeyed » 1 - 
niost instinctively by Mesopotamians because belief and 
custom go diaper thiin taw. One can observe even today 
the persistence of ageless tohus. it b said that the modem 
“devil-worslnpers" of Mesopotamia, the Yezidi. refuse to 
enter the Moslem baths hecause alt water is so sacied it 
must not be defiled by tlte touch of a human tiody, and 
that they will not eat fish, which they beUeve to be liom 
of water. 

Among most ancient peoples, water xiot only was pure 
in itself but was capable of tnrjmrting purity* Tliis is one 
reason why rivers in the Meditemutean world were so of¬ 
ten the haunt uf women and the scene of all their mysteries 
connected with menstmation, marriage, and childbirth. 
Greek girls at pulxnty bathed in one of the ttiimerous 
springs or streams that wm-e named “of tile Virgins" {rnr- 
riicrto- ),and tliey returned far the ceremonial immersions 
to purify themselsnes for religious festivals, especially when 
they were preparing for the rites uf marriage. 



Associated with the Idea of the purifying power of ron- 
niog wrater was the old coz>ceptiOTi of its gift of feiiilityp 
In many places, barren women halhed in certain streams 
in the hope of conoeivtog, and the same liope in the 
minds of betrothed girts. Then? were many stories of vir¬ 
gins who had been impregnated during their abiutions by 
the gpd of the stream himself^ and these virginal brides 
w'ere desmlied in the bides snmeKmes as nymphs and 
sometimes as the mothers of viirfoiis hcTOes and demigods^ 

In all these charming stories of naiads and pure streams 
there is of course a core of plain common seikse. Water i$ 
a clesnsing agenlr and cleatilin^ is a factor in continuing 
good health. We may refuse to believe that Achilles’ first 
bath in the mei Styx actually made his body invulnerable 
except for the beet by which his mother held him* but we 
Cfuitiot doubt lhat lie customary first ablution of a new¬ 
born baby gives him a good start towards a life unscarred 
by disease. In the same way, we may douN that die waters 
of AlpheioSp the River of Leprosy, could actually cure that 
terrible disease; we may took wjtli pity on the deluded 
lepers who made (heir hope 1 f!ss pilgrimage to (he river 
Anigros, or who sacrificed on the attar of Zeus LeiiknioSi 
god of the "white sideness " But our skepticism would be 
a cruel mockery of the faith that sends tliousands of our 
contemporaries to tht^ healing waters of many famous spas. 

Medtcal practice in Mesopotamia also drew' upon the 
curative power of water, thou^ the available evidence 
seems to indicate a greater depemlcnce on magic than 
upon minerals. It does appear that salt^ taken with the ap- 
pfopriate charms, was a universal remedy. The mtyst com¬ 
mon treatment, however, was the Ca-rttiial, in which the 
water-god was invoked in hli role of "live great pfiyirfdan.“ 
TIve body of the patient was first washed in water drawn 
directly from the Tigris or Eiipfiratcs, or fitmu 4 pure 
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spring; then the priesl-doctor made *n imAge of the par¬ 
ticular dmioii who was inSicting the pain, placet! it in a 
tiny boat^ and committed it to a sacred stream. As it sank 
into the water^ or floated out of sigtit, the illness departed 
from the suFcntigbody. When magic began to Ixr replaced 
by medicine, the ancient treatments were modified into 
forms that seemed more scientiSc, but springs and healing 
streams still occupied a central rote, Tlxe cult of the semi- 
mythieal doctor, Acscutapitis, in tlte Graeco-Roman world 
was usually practiced at spas and water resorts; you can 
stiTI find at places like Bath the votive tablets left io liis 
honor by gmteful sufferers who had found in the warm 
niicieral waters some relief hmn their pnin. 

Id the min<I of ancient mao, the river thus assumed mul^ 
liple aspects, and mudi of the puzzling complcicity of hu¬ 
man behavior can be understood if we see it as a series of 
attempts to work out relations Kips in harmony with these 
changing conceptions. That men often looked upon the 
moving waters with awe is evident, and tlieir reactions var¬ 
ied from the sublime to the grotesque. Philosophy, w'here 
it existed, was as deeply indebted as religion. Seeking to 
inculcate a love of goodness and truth, Confucius sent his 
disdples to contemplate nature with the remark, "^rhe vir¬ 
tuous take delight in nunintains; the wise, in riveis.' And 
Heraclitus did tus best to moke Intelligible his profound 
concept of dtange by snyitig that “the same man camiot 
cn»;s the same river twice.” Slowly the myths and legends, 
the superstitions and penetrating insights were gathered 
together, sorted, and dassified, to emerge at the end of u 
loug evolutionary process into systems of law and relJgioti, 
while magic continued to jncub&te the seeds of scicotUic 
thought. 

Rut life in the riverine cities and kingdoms was not en¬ 
tirely filled with work and wony and endless speculation. 
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Soro& of it, at least, was given over to pure fun. Long before 
the sun was up on niaikct days, fanners would be spLash' 
rag about In the irtigstion uaiutls that ran past their land, 
loading onto their rickety boats the fruits and vegetables 
they had grown, tlie reed mats their woinen had plaited 
and the earthen pots they Iteped to sell to the city folk, 
shouting to the children to sit down in the baat, seeing that 
their wives with the babies were safely settled aioKObips, 
and finally shoving off and leaping ahaaid for the great 
journey to town. Down the mare of twisting waterways 
they would come, calling out to their neighbors as tliey 
came abreast of them in the main canals, loudly praising 
a prize melon or jeering at the man who had pitted his 
dates too soon. Sometimes a whole group of villagers, who 
bad combined to build a large, swift dinghy, would go 
darting past, the rowers bent over their oars and shouting 
in unhon with each pull, only to crash against another as 
they swung out into the river where all tlie boats from the 
backwaters w-'ere converging. As they came near tljc city, 
the bustle and (am of the traflBc would thicken, and the 
farmer would strain to keep his precious cargo uQout as he 
picked his way through the strange craft jostling all around 
him, Here he would have to watch out for the fohiog fleet 
lumbering up to the wharves, the weight of their catch 
pushing the gunwales down to the water and their great 
nets drying on the masts; and be might almost forget to 
row as he gaped at the fleet of some visiting noblenura 
or high official, tlie etal>orately decorated barge leading its 
flock of attendant craft in a stately procession, with die 
grubby kitchen boat bringing up the rear. One cun see on 
the modem Canges a si^it v*ay like that which was on dm 
Tigris <JT the Nile tluree thousand years ago, when the mar¬ 
ket draws the whale countryside to the dty whaives, 

On tire daj-s atul nights of tlie big festivals, the rivers 
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were sfmJkrJy crowded^ B<nit w^ter camiveb^ ^d 
the glitter of iruxunierHhie lights oil shore and stream made 
the rivet a pbce of plf^tsure and reo^eatioto for the whole 
comaiimity. Just as the Ttuuues was the center of London 
^lal life in iSie days when Handels music ifoated across 
the svater for the eDtettaiiiment of George II and his court, 
so wAi the Euphrates during the brief splendor of Hie 
fiabyIonian retiaissance under Nabopolnssar and Nehu- 
chadne#£^r, and the Nite when Akbcniiton^ the most im¬ 
aginative af the pharaohs^ and hk Queen Nefertiti, tbe 
most beautiful <if women, were leading tiieir tragically in¬ 
opportune revolution. 

The rtvera drew men together in coiiimuiiiiJ pleasures, 
streagtiiemng, no doubt, a sense of iiulividua] participa¬ 
tion in a larger life that embraced ne[gblK>rs and strangers, 
and even foreigners fron] distant lands wearing their exotic 
clothes and clacking away in Incomprebensibli! languages. 
But the)' also called men away from the busy towns to 
the sweeter pleasures of solitude. The new economy that 
had come Jii with the building of cities made possible a 
certain amount of real leisure;, at least for a few, and tiie 
men of the towns had early begun to turn for rehuntion 
and refreshment to tiiose siiots where niiture was still un¬ 
disturbed by Uie noisy intrusion of progress. Some of the 
most moving paintings on the walls of Egyptian tombs are 
those in which men tried to inunortali'.£e the hoins they 
had spent in their little boats among tlm reeds of the marsb 
where tlieir ancestors Itad hacked out new tnodes of exist¬ 
ence. For the patches of jungle swamp that were left were 
no kmger temtir-haunted wildernesses that must be at¬ 
tacked and conquered if men were to survive; they bad 
become quiet retreats, where a man might forget the cares 
of the countingliouije as be stood poised in his boat, with 
his wife crouching behind, holding bis legs so that be 
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wmiM not fail when he suddenly lei By his throwijig stick 
as the ducks lose with a wild whir of wingi fram the reeds 
ahead. It nns all very well to provide for a funeral craft 
on which a man's soul might follow forever the sun^god tn 
his endless journeying, but one often frals. in looking at 
the walls on which men left their own accounts of their 
lives, that the menkories they cherished most were oX those 
days they alone in a real boat with their wives and 
children, soaldng into their naked bodies the beat of an 
actual sun and feeling underneath them, through the 
planks on which their hare feel stood, the palpable move¬ 
ment of an acl^ stream. ( ) 
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CHAPTER VI 


Streams of Persian Cold 


A great god is Ahoramassda. who created this earth, 
who created yonder sky, who created man, who created 
happiness fat man, who imde Darius king, one king ol 
many, one lord of many. 

1 am Darius die Great King, £mg of Kings, King of 
countries containing ail kinds of men. King in this great 
earth far and wide, son of Hystaspes, an Achaemenian, 
a PersiaD, son of a Persian, an Aryan, having Aryan 
lineage. 

Saith Darius the King; By the favour of Ahuramazda 
these are the countries which 1 seized outside of Peryta^ 
1 ruled over them; tliey liore tribtite to me, what was 
said to them by me, dial they did; my law—that held 
them frim: Media. Elam, Farlhia. Ada, Bactria, Sogdi* 
ana, Chorasmia, Drangianfl, Arardiosia, Sattagydia, 
Candara, Sind, Amyrglan Scythians, Scythians with 
painted caps, Babylonia, Assyria, Arabia, Hgypt, ArTno> 
nia, Cappadocia, Sardta, Ionia, Scythians who are across 


tlie Skudra, p^tasos-wearing Ionian^, Libyans, EdU- 

opians, meti of Mnka, Quiam. 

Saith Darius the King; Much that was ifkdone, that 
1 tiiatle good. Pioviuoes were tn cominotjon; one man 
was smiting another. The following 1 brought about, 
that tile one does not smite the other at alt. each one is 
in his place. My law—of that they feel fear, so that the 
stranger does not smite nor destroy the weak. (Inscttp- 
tion on Darius* tomb, quoted by Ghirsbrnim: /ran, pp. 
153 - 4-1 

It was the sixth century b.&, some two hundred years 
cilice Semmdieiib had puttered tn him garden, admiring 
his double shaduf and his wool-bearmg trees. Assyrian 
dam builders h^d long since departed from Ambiap the 
plant huntm had been reciilted from Aitianns and the 
merchants had drifted hack from their trading posts tn Asia 
Minor^ Under repeated blows from the newly organized 
power of M^es and Scythiatis^ the Assyrian empiro had 
shrunk back upon Its home liase astride the Tigris, control 
of whose waters had once made it great. When Nineveh 
finally toppled, the ^center of the world** had shifted back, 
as it always had before on such i>ccasiDns^ to another dty 
on the hank of one of the great rivers, This time It was 
Babylon on the Enphroles once again, the town Esar* 
haddon had reconstructed on Semmeherib^s rums. There 
For a brief space Nabopolassar and Nebuchadnezzar bud 
conhrived a feverish splendor* with their hanging gardens, 
their bronze gates and stonc-piered bridges, and their elab¬ 
orate system of wafer defenses^ 

But already the Hebrew prophets were crying woe to 
"that great dty Babylon, that mighty dty,^ and its role 
as live wonder and the tfaror of (he world was quickly 
playerf Perhaps the prophets instinctively realized that die 


river-oontrolling ctty, like its rulers, had been weighed in 
tbe balance of history and found wanting. For the ancient 
nverine capitals could no longer, by Uieir mere position, 
dominate as they had on(;e done. 

When wealth had been measured primarily by the food 
tliat could be raised on properly drained and irrigated 
land, 3 town on die bank of a large river could became a 
rich dty-state merely by developing the ogriciiltural pos- 
sibUities of tlie plain. Expansion up- and down-river could 
tionsfoiTn it into tJie capital of a ibrii'ing kingdom, and as 
tbe traders' boats penetrated fartlier and farther up the 
tributaries tbe kingdom could grow into a small empu'e, 
in which the strategically placed city ruled over all tlie 
various peoples in tlie entire drainage system. This, how¬ 
ever, was about the extent of all the empires liefore the 
Persiatii;. Even at the periods of its widest expansion, tbe 
Egyptian empire had been essenttalty a Kile kingdom, fust 
as the Akkadian, Babylonian, and Assyrian empires had 
been mostly limited to tbe great drainage system of the 
Twin Rivers, 

It is true that they had all reached out for wealdi tliat 
lay beyond their watersheds, especially in the coastal strip 
between the Jordon Rift and the Meditertiinean. With 
ocean-going vessels, tire art of which was largely a Phoe¬ 
nician monopoly, the Pharaohs could oommunicate and 
trade with tlie bustling coastal towns, and at times they 
could send conquering expeditions and temporarily oc¬ 
cupy Palestine and Syria. They also used tire first inter- 
nationat hi^way ever constructed, a caravan route across 
Sinai and up through Palestine to Asia Minor. But they 
were never able to weld any part of Asia into a genuine 
Egyptian community, bound to the imperial power by a 
common official language, a common economy, and a coin- 
mou civilization. The Mesopotamian monarchs were no 


more successfiJ, for the desert was as effective e barrier to 
them as the sea to the Egyptians. Only the later Assyriaifi 
began to build the necessary system of ovethmd cotmnuni- 
cations, and they liegan too late. By the time it was well 
enough organized to take the place of the rivers that hail 
held the earlier kingdoms together, the city on the Tigris 
had passed its nenitli and Sennachcrthis successors were 
being hounded out of history by a new power in the ^t 
who coyld in tenns of geographical space rather than 
in terms of a continuous network of dowing waters. The 
Acharunenlan empire of the Persians, founded by Cyrus 
(5S9"S3®' consolidated by Darius 

was the first that was not based on the control of 
A single river system. 

Cyrus and Darius did not themselves bring about this 
radical change in the relntionship between men and rivtis, 
of course; they merely appeared on the scene at the mo¬ 
ment when a long series of evolutionary shifts and changes 
that had been accumulating Over a period of centuries had 
reached a culminatitig point, and human society was ready 
for a regrouping of its energies which would take account 
of them. The individual river system was still a powerfid 
factor in drawing human beings into community, but it 
was no longer the only one. Now there were a number 
of new tools which could be used to build a unified society 
on the grand scale. Subtly reaching out across the water* 
sheds, irresistibly linking Euphrates with Nile, Jordan with 
Osus (the modern Amu Darya), and even Indus with 
Danube, a variety of inventions, devices, attitudes, and hu¬ 
man activities had begun to operate in human affairs. And 
the total effect of tlicsc new factors was to prepare the way 
for a kind of iniemattfitial community wlUeh had not e*- 
isted before. 

In the palace which he built at Susa around 49® 
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uantis pul i*p an inscnptiati thal gives some hioad hints 
about nature of his cosmopolitao empire uud the iorces 
that hdd tt together, 

Ihis is the piiluce which at Susa 1 erected. From afar Its 
ornamentation was broughL Down the earth was dug 
until lock-bottoni 1 reached. When the excavation 
was made, mbble was packed down, one part 40 eOs 
in depth, the other 20 ells in depth. On that nilibk a 
palace I erected. 

And that the earth was dug down, and that the rubble 
was packed down, and that the {sun-dried] brick was 
mouided, the Babylonian folk, it did that. 

The cedar ttmba-, this-a mountain named Lebanon 
—from there it was brought; the Assyrian folk, it 
brwight it to Babybti; from Babylon the Carians and 
lonians brought it to tSusa. 

The yaka wood from Gandara was brought and Erom 
Cannaniii. 

The gold from Sardia and Bactria was brought, which 
was used here. 

The stone—lapis-lazuli and conrelian—which was used 
here, thijj from Sogdioiia was brought. 

The stone—turquoise—this from Chorasmia was brought 
-wliich was used here. 

The silver and the copper fsomie sclwlars translate 
ebony] from E^'pt was brou^t 

The ornamentation with which the wall was adorned, 
that from Ionia was brought. 

The Ivory which was used here, from Ethiopia and from 
Sind and bom Arachosia was brought. 

The stone pillars which here were used-a place nnmed 
Abiradush, in Uja [Elaml-^iom there were brou^l. 

The stone-cutters who wrought the stone, those were 
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[(miatts and Sardians. The goldsmiths who wrought 
die go]d, those were Medes oncl Egypthuu, Th& loen 
who wrought the (shrrur^a [wood), those were Sar¬ 
dians and Egyptians. The men who wrmighl the 
baked brick, thase were Babyloidaiis. The loeo who 
adorned tbe wall, thoise were Medes and Egyptians. 

Says Daiius the Kmg; At Susa, here, a splendid task was 
performed; very splendidly did it turn out. 

May Ahuraniazda protect me; and Hystaspes who is my 
father; and my country. 

(Quoted by Frankfurt: The Art and Architecture of 
the Ancient Orient, pp. »i4-5- ) 

The longer one ponders this astonishing inscription, die 
mcne clear becomes its evidence of a pjnofound alteration 
in. human relationships. An incurfion of upland people into 
tbe old valley centers was of course notliing new under tlie 
suu; it had occurred repeatedly, time out of mind. But 
when it had Iiappened in earlier periods, tbe invaders had 
seldom been aide to consolidate their conquests. Now a 
people from the dry plateaus of Iron were able, in a rela¬ 
tively few years, not only to take over a decadent river- 
based empire, hut to exiund their dominion over virtually 
all the lands tliat men in their day had ever heard of. They 
had quickly organized what seemed to be the whole world 
of man into a tightly knit community, Yet this a<diiev'e- 
ment is only the most obvious of the novelties, Darius* in¬ 
scription records, 

Susa itself is a most surprising place for the seat of a 
pow'erhil govemment. Instead of being a great and ancient 
city on the middle reaches of some mighty streiun, it was 
a poky little provincial town, a name never before men- 
tioned in fnshiODable talk or commercial confereooes, of 
no interest to the people who ran the world's ttffairs, Tnt^ 
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four rivers connected it with the sea, hut thott^ the 
Cboaspes was holy (to lite locals) and the Kafur was big 
enough to he diverted into a moat around Darius' palace, 
they were alt of them thin, short, and uncertain, and capa¬ 
ble of dominating oothing* Darius dwelt at Susa because 
it pleased him to do so, and where the Great King was, 
there was the center Not even Susa was a permanent caph 
tal; the Achafimenians were always moving their capi¬ 
tal, from Susa to Echatana (Hatnadan ) and back again, 
and when these lost their charm they built entirely new 
splendid capitals in die middle of nowhere, like Pasarga* 
dae or Persepolis. Theirs was an empire of a new kind, and 
its shifting capital was symbolic, not of uncertainty in aim 
or vacillation in policy, but of a flexibility in the exercise 
of power which had been unknown before, Because the 
river Eiad surrendered some of its dominance over men's 
lives, they were the Srst great monarchs who could move 
the seat of their govemnicnt blithely aitnind from pillar to 
post, the first who were not bound «if necessity to a major 
river because It was the one dominant unifying force that 
could hold their empire together. 

The very extent of til at empire was something new un¬ 
der the sun, for it spread into lands where civUizatkm had 
not penetrated before, and drew to its center the products 
and skills of peoples whose names had been unknown. The 
mighty place names of antit^uity-Egypt, Babylonia, As¬ 
syria—are in Darius' list, and their long familiar border rc' 
gions like Arabia, Armenia, Cappadocia, Libya, Ethiopia, 
Elam, and Media. But they are !evele<i douTi to make room 
for a host of strange ond barbarous names that liave 
emerged suddenly into recorded historyi tribes tike the 
Sattagydae and Arachosians, occupying what we call Af¬ 
ghanistan; from high up on the Kabul Biver, guarding the 
passes through the Bindu Kush, the Gandarii who earned 
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their pWt in the record by feUtng yaka wood and shipping 
il In Susa; DactriaBs just over tlie poases on tho upper 
readies of the Oxiu, and Sogdi on its {uwer cuurscs os it 
nears tbe Aral Sea« buying dieir way into history' with gold 
and comedian and Eapiic-iazuli; ChoritsttiiaQS shipping tur¬ 
quoise from their desert land between Osus and Caftan; 
and three widely separated peoples so little known that 
they one all called Scythians, though some live near lire 
Bactrians, some wear pomted caps iind dwell in bitter 
plains north of the Caspian, and the roost outlandish of all 
are simply beyond the sea" in the cold and murky low¬ 
land between Danube and Don, Finally there are the city- 
states of Greece with their roaritizne cok^nfes, and their 
populations of quick-witted, clever traders, and craftsmen 
who were skilled above oil men in stone-cutting. At Susa 
they were merely practicing for tbe Parthenon they would 
build a century and a hall btet to the glory of their 
own Athens; before two centuries were out their petasos- 
wearing brethren would have tlie wlinle of Darius' empire 
in their own liands. 

What held this vast community together, tnakiug it pos¬ 
sible for men and their wares to move safely from uiie end 
of it to die other and for thuusands of workers and ovo'- 
Seers, traders, shippers, contiactsirs, aitisnijs, mid slaves to 
Join forces so successfully as they did at Susa? Darius 
thought that the cerntmt of empire was "iiiy law—that held 
them firm." But Liw, even tliat of the Medes and tbe Per¬ 
sians, is a result and not a cause. Tlie actions of tbe Great 
King speak on the subject more eloquently than bis words, 
and it has been well observed that everything he did liml 
a commercial aim. The work! as the Achaemeoians knew 
It liad at last reached a stage in which mtematir>n.i! com¬ 
merce could be orgnnhiied on a work! scale, and this is pre¬ 
cisely what they did. 


Of Uhj vatiDos facteis which helped to hdag about the 
sttuaUon Doilus ejqpbited, tuic of the most effective was 
a device Cyrus had lieard about when he conquered Ly dia 
(54$ B.c,). Croesus, the king of that Greek country, not 
only knew how to move an army across the Halys Uiver 
without actually crossing it; he knew something vastly 
more important, namely, how to move commerce bach and 
forth over tjOuiKkries across which it was difficult if not 
Impossible to transport heavy goods. According to the leg¬ 
end Croesus had the gift of turning whatever he touched 
to gold, a convettient form of wealth tu which a single 
swimmer can transport across a river the equivalent of sev¬ 
eral tons of goods. The fact behind the story is that al¬ 
though various rulers had struck small silver coins during 
the previous century , Croesus was the first to set up a true 
monetary syslem, using both gold arwl silver coinnge. 

Before his time, payments hnd been made in kind. Phar¬ 
aohs wanting timber from Lebanon had to pay with ship¬ 
loads of grain; the Sargonids could get copper or wine only 
by giving textiles or barley or dried fish; while the trader 
tip in the wilds of Europe had to place bales of cloth, stacks 
of iron weapons and tools, or bd^t-colot^ knickknacks 
from sophisticated Mediternmeau shops in an open place 
beside a stream, and then hide in ihe nearby forest all night 
hoping that the shy savages would lay licside his wares a 
more valuable pile of furs or a lioard of precious amber in 
token that they were willing to exchange. In Croesus the 
traveling salesman found his patron saint. Coinage had 
made him rich, and when it was quickly adopted by the 
Persians it helped to usher in the most brilliant period of 
commerce the aucient world had ever known. Ignoring the 
mountains and Uie rivers, die deserts nsd the seas that had 
limited earlier trade, thin bits of metal now Bowed in 
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steady, doUiDg streams from Sind to Attica, and from 
Ethiopia to the bonks of the fauirtes. 

The trade it stimulated was not only far greater in quan¬ 
tity than at any earlier time, but was significautty diderent 
m the kind of gpods involved- Luxuries were no longer the 
main items; the bulk of shipnteots were ordinary everyday 
things like pots and pans, furniture, and cheap clothing. 
There was an ennraious traffic in dried fish, a staple of aU 
ancient diets. The novelties among Persian oqKirts were 
such utilitarian things as domtfStlc fow'l, white doves, and 
lucerne grass, aQ of which tliey introduced into Europe, 
to the abiding benefit of European agriculture. It was 
farmers also who profited by tlieir uitroduction of sesame 
into Egypt, iheir encouragement of the spread of pistachio 
cultivation into Asia Minor and Greece, and tlieir importa¬ 
tion into Mesopotomta itself of rice Ermn fodia. It is no 
wonder that ordinary people began to Ire more prosperous 
and to feel more comfortable under the Persians than they 
bud bi previous dispensatiorui. 

To assist in the einnilation of money, the first genuine 
private bonks arose, soon taking over tJie limited banking 
activities tlurt liiid nccasionally been carried on by temples 
or wealthy princes, and extending them to include most 
of the operations of modem banking bouses. Chirshman 
describes a bank run by the descendants of Egibl of Baby¬ 
lon and another known as "Mirrasbu and Sons'* at Nippur, 
with their depi^its and Boating hrans. their capital invest¬ 
ments in fields, slaves, cattle, and trading boats, their 
leases, their waterworks, and their monopolies in fisliing 
and brewing wliidi they fanned out at e profit. 

With such assistance, the gold moved swiftly, stirring 
up in its wake a ferment of manufacturing, jobbing, find 
retailing. Naturally, much of it Bowed into the royal treas¬ 
uries, in the form of taxes and direct tribute. Where the 
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earlier limited empires had collected graio tribute, the 
Persiims colieeted gold. They spent it apin to build roads 
and waterworK support a vast adiumistrative nmehin- 
eryv lo Bnauce mihtary and commercial i?)qjeditions, and 
al^ve all to huy control of mefi they could not conquer 
by force of amis. Persian gold liecame a and sinister 
weapon of diplomacy. It was used to biackmail kingdomi^ 
to purcltase allies^ and to corrupt the politics o^ the Creelc 
dty-states sa thoroughly that far over a centuiy tliey 
squandered wealth and blood in a series of internecine 
wars, which almost cost them the chaucc of their rruiguiE^ 
cent momeiit mhistoryH 

But mooey was not the only thing that could now pass 
freely Irom basin to basin, ocm^ deserts, and over seas. 
Tlve things men chiefly bought and sold were more easily 
transportable tlian the stuff their ancestors had bartered, 
and at the same time the means of transport had improved 
greatly. Ships of lOO to 24 xi tons were now sailing on the 
greater fivers, and even joo-ton vessels were being built 
for ocean transport. Tlteir masters were using ships papers 
and were employing sailors who were stnctly graded a<s 
^rdiug U> fheir skills. Crain ships sailed across the Black 
Sea and thmogii tlie Straits, bringing w^heat Irom the 
Danubian plains to Greece and the Asia Minor ettieSt and 
freighters of all sorts swarmed in the eastern Mediterra¬ 
nean- Instead of die occasional and altnost fabulous voyage 
of a few Egyptian ships to Punt, there was mw a heavy 
trafHc up and down the Red Sea- 

Darim saw the immense commercial possibilities that 
wDdld open if he coiiltl connect the Mediterranean,'Black 
Sea tzalEc with Arabia and the east coast of Africa, aiKi 
also with his eastern dorainiotis. When, on one of his early 
cantpaigiis, he reached the point where the Kabul River 
joins the Indus, lie stopped there long enough to build a 


fleet when it vfas sevwoitiiy, he pul ft in commoad of a 
Greek named 5 c)' 1 ax» who came from the. town of Caiy- 
anda in Asia Minor, and gave liim Oirdef& to take it down 
the bidtni irnd nail westward on the seiis until he should 
reach Egypt* It was an order wliiob must have had the 
same terrifying effect on the crew as Columhus' dogged¬ 
ness had on lUs^ for all tiiey knew^ they might Ijc sailing 
straiglit into Oceanns, where they would be swept in an 
endless voyage round and round a world tl>ey could never 
reach again • But Darius knew that Indian spices had been 
sold in the west and apparently suspected that Arab sail¬ 
ors had taken them, though no one had been able to worm 
their trade secrets out of that closemouthed people. Never" 
tlidess, Scylaa sailed, and thirty months later he turned up 
at the northern end of the Bed Sea. Soon after this, Darius 
discovered an uuiinished canal in Eg^'pt, 'said lo have been 
started by a Bliuraoh named Necho in an attempt to con¬ 
nect llie Nile with tlic Bitter Lakes, and thence with the 
Red Sea, According to the story. Necho had given up the 
job OR the wonung ol an or&cle that Jt would bring liim 
had luck. Darius seriously cousidered finishing it, in order 
to make a direct water route from tlte Mediterranean to 
Persia and India, but his engineers seem Lo luivc had more 
lofluenco on him than an Egyptian oracle could: they ap¬ 
parently warned him that since the elevation of the 
Sen was higher than that of the lower Nile, salt w ater com¬ 
ing into the canal mi^t rmu tlie river. Darius gave up 
and used am overianij portage. From bis lime on, however, 
men dreamed of a Sues canal. 

While tlie sea lanes were being opeued from one end of 
tJie ctupire to the other, Oarim and TCerxes atwl their tut- 
cessors were building a network of roads ovs" which 
jotimijys of the same erteiif could he made by land. Some 
of tliem were totally new, bhe the tiigtiway that tau from 


Siisa to Persepolis, uith its fork tliat goes up tlirotigh the 
Persian Ciites onto tht central pin lean, or the northward 
road the court foiiowod when it moved troni Susa to 
Ecbatana. From the latter point, a itew toscl stretched eiLst'' 
ward to the place where Sc ylax had started Itis voyage, 
W'ith one branch going from tliere up the Kabul toward the 
pass^ und another following the mam river down into 
India. Westward from Ecbatana, the old rood to Babylon 
was improved, as was the ^eat higitway extciidiiig from 
Babylon by way of Carclicmish clear into Egypt, But prob¬ 
ably the greatest of all the Persiou highways was the Koyal 
Road. As Ghhfslumn describes it, this splendid thorough' 
fare 

went [northwest] from Susa, crossed l!ie Tigris below 
Aibeb, passed by Hiirrair and ended at Sardis, whence 
it was extended to Ephesus. One tliousoiid sis hundred 
and seventy-seven miles long, it was divided into one 
hundred and eleven pu$t-statious, each with rela^ of 
fresh horses for royal couriers, According to the ancient 
historians, the curavtuis tool ninety days to travel this 
road from end to end, while the ttiyal convoys covered 
it in a week. (Iron, p. 145.) 

Merchants were ([iiick to realize the value of such tirade 
routes. Now that the drivers had learned to tie clumsy 
coverings on to the feet of their animals when the going 
w'as rough, the patient beasts could carry merchandise on 
the roads over mouDtains and marshy valleys, in sunshine 
or rain. Rivers were no longer the only aventies of trode. 
The Ixtats stilt plied in their hundreds up and down the 
Tigris imd Euphrates, cedar logs lashed together into rafts 
still Boated down from tlie Lebanon to Byblos and Tyre, 
and tbe Nile was still almost the only way of reaching 
Memphis. But the rivers were now only tints io a system 



of tniiispoitation U) which sea routes and overland trails 
were of at least equal importance. 

Over this complex of ttmeiaries, men moved at will 
lluoiighout the empire, able to buy tmnsportation with 
the magical bits of silver and gold they could carry on 
their persons, and ahlf to bargain wherever they might be, 
so long as they could speak Aramaic. For another of the 
sensible contrivances of the Achaemenians was their adop< 
tinn of this language of tlie Jews as a lingua jrmtea, wiii^ 
all ofEcials wen? required to speak and in which all busi¬ 
ness could be nnderstandahly conducted. It is a mark of 
their (^articular kind of genius litat they did not try to im¬ 
pose their own tongue on the conquered peoples, but 
chose rather a language that was already known in the 
market places of Asia Minor and Mesopotamia. Confu-sion 
of tongues had finally prevented tlie completion of the 
Tower of Bnliel, but the multilingu&J group who toiled at 
Susa and Persepolis were able to finish tlieir |ub because 
they could all talk with one smother. Staniiardixatlan weiil 
even further; the Persepolis tablets describe an iuiperial 
public works organh^tiou which recruited and managed 
workers and undertook constructions throughout the en¬ 
tire empire. 

Oddly enough, these organizing genitises made no ef¬ 
fort to establish a universal religioD. Despite their own Gim 
devotion to Ahuramozda, tliey never tried to force anyone 
else to worship liim, nor did they favor any one foreign 
deity above another. Althoii^ they flourished at u time 
when men's desire for unity was expressing itself, among 
other ways, in a yearning for mnnotheism and iiniversality 
of faith, they look no account of its appeal. Hdigions that 
were later to bring men from the ends of the earth into 
communion and a sense of brotherhood, like Buddhism 
Or Jainism or Judaism, had already produced their great 
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pTOpIiets, Just as the Persians' tnvti system had produced 
ZuTtiaster; philosophy was repJaciDg rdigioii with I lie ethi¬ 
cal system of Confucius in China, and was soon to flower 
in the schools of Greece. There was also a long tradition 
of self-deifieatiOD by which rulers had reinforced thiiii 
power, and which later emperors iwere to revive. But lije 
Achaememam remained peculiarly indifferent to the uni. 
fying power of a state religion. Perhaps they realized tliut 
although providing a common language may l>e good for 
business, meddling with men's souls b not. People were at 
liberty to worsliip sticks or stones, or rivers, if they plttistsd, 
and. as we have seen, even the rulers themselves were per* 
fectiy willing to sacrifice to foreign streams whenevei such 
action might possibly fuitlier their ow'n interests. 

With Darius, ''everything hud a commercial aim,' and 
the system he created lo foster international commerce 
was to persist long after ids successors liad lost the political 
control of it. Alexander of Macedon, the first non-Persian 
who attempted to rule their entire empire, and the only 
one who succeeded, strove to alter nothing in their system, 
but merely to stneogthen it where ft had grown we^. He 
looked upon himself not as a rebel against the Persian sys' 
tem, but os Its savior: a true successor of the Achaemen- 
iaus, a man who had grown up in the “one world" they 
had created and whose aspiration was simply to control it 
and make it more unified than ever Ifie rul^ house had 
grown decadent, and In a series of conquests (33S-323 
a.*:.) extending over their entire domains and even lieyond, 
Alexander swept them forever from tile stage of hrstOTy. 
But there was nei'er any question of destroying whut they 
had built; in fact, his intentions were exactly the upposite- 

The later Achaemenians iiud weakly allowed their sa¬ 
traps in many of the provinces to issue a. local coinage, 
Alexander stopped this practice, and leimtntcd a single 
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imrvci^] coinage such as Darios had issued. Aramaic re- 
maincd die hiiguo /ranca of trade; i>ri]y later was its ojiify- 
ing hmetioo gradiialiy taken over by Crtrek. In Order to 
strengdien loyalty to the throne of tlie Great King, Alex¬ 
ander had himself deified. But his intentions ore most 
clearly sliown in the ideas he lind for improving trade- 

Under Darius and liis successors, the eastern boiindaiy 
of the empire had been the Indus. After foraging up into 
Central Asia as far os die Jaxarlcs, Alexander marched 
southward over the passes^ came down the Kabul River, 
and entered the Indus Valley He conssed the river on a 
bridge of boats and raided deep into die Punjab. Here he 
found rich trading cities like Taxila, sitting astride an over¬ 
land mute that came down from Kashgar in Centrid Asia 
thmitgh enormously high passes, importing goods and 
passing them on to u mystertous kingdom somewhere far 
to the east, lie was pushing on towards this eastern land 
when Ids soldier? fiiuilSy aniiovmced that the)' would gu no 
farther, and regretfully Alexander was forced to abandon 
his quest 

But he had learned enough of Indian trade to guess its 
value, for when he reached the Indus again, he did exactly 
what Darius had done two hundred years earlier Neor- 
chus was ordered to build a fleet, and to retrace the voyage 
of Iwylax as far os the Persian Gulf, staying close to the 
coast that stretched westward htun the mouth of the river. 
At the some time, Alexander divided his army , sending half 
his men northward to pick up the great road to Susa and 
taking the other half witli him on a tnorch along the coast, 
where he could ke^ in some sort of touch with the fleet. 

It b evident that Alexander aud Nearctuis were trying 
to establish a trade route, mostly by water, that would 
puss thnmgh the heart of the empire to conrrect its utter- 
must regiotis,. From NesircJius Eiiialiy joirietl 
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the young king nod where they iioniediiitdy set afioot 
buUding whurves^ there wn^ <jf course the great Hovj! 
Road hiding almost td the Syrian coast. But river transport 
IS cheaper and sn/er than caravans, oud Neurclius was 
SCKTD sent to explore (Jle marshy iKirthem end of the CuU; 
the purpose was to find a usable ctuumel up one uf the 
treacherous, silt-choked luoutlu! of the Euphrates nnd into 
the ruuin stream above the delta. Alexander bjiusell moved 
up to Babylon, where he spent the last few motitlrs of his 
life rcvcrislily strengthening tlic Administratiou of the em¬ 
pire and planntiig for its future. 

Due of his chief concerns was a thorough renovation of 
the canulf Ihmii^iout Mesopotamia, and this must have 
been largely in the interests of ruivigation. Wheu he had 
first entered tlie Euphrates Valley, some twelve years 
earlier, he had seen near the river the great depression iu 
which Lake Kabbnniya lies, and !iad conceived the lirih 
liaut scheme of diverting flood water into it, both in ardor 
(b protect downstream cities and to keep the canals oud 
river channels navigable. Alexander did not live to ucctum 
plish thh project; only in our own time is it facing carried 
out. His plan, however, looks like part of a great proposal 
to develop a trade route along the shortest waterway tie- 
tween India and the .Mediterraiiedn countries, If goods 
could travel by boat down the Indus, along the coast to 
the I'ersian Gulf, and then up tlie Euphrates to Its head 
of navigation befure being transshipped, they could be 
sold in Syritt, Cneece. and even in Egypt for l«s than 
tliDse moving by any fond route. Mediterranean and even 
Black Sea products could of course travel back on the same 
toutc to )>e exchanged. 

As u TOiittcr of fact, that is exactly the route by which a 
great deal of merchandise did move in later periods, if 
Alexander had lived to establLsli a dynasty tiiat could have 
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tield tht^ Achaemenian empire togelli«r, (here seems little 
doubt that it would have become the inalti, if not tlie only, 
artery of east-west trade. Instead, when the empire was 
divided into three parts, and later oa when all its western 
regians were ovemui by a new empire from outside alto¬ 
gether, that 'lifeline of trade^ i>ecaine the prime objective 
of all empire builders. 

When Alexaiuler died in Babylon, his various generals 
began a struggle to succeed him, After some tliirty years, 
they reached a settlement; Ptolemy estahUshed a Creek 
dynasty in Egypt which daimed control of northern 
Arabia and Palestine as well; a line of Macedonian rulers 
asserted their daim to .Asia Minor, the Black Sea coasts, 
aod all of Greece. The strongest of the generals, Sdeucus, 
look wliat seemed obviously the best; all the heartland 
of the old Persian empire, stretching from Syria north¬ 
eastward across Mesopotamia and Iran to the Orus and 
Jaxartes, and southeastward to the Indus. This gave the 
Mucedonians and the Ftoleniics access to the continents 
stretching back north and south of the Mediterranean, in¬ 
habited by borbariajis who were potential customers or 
slaves. But it gave the Sdeudds the vital water route, and 
opened ferr them a gateway into a fabulous world. 

Far to the east of the Indus, Aleiander had heard of a 
network of streains feeding into a great river which flowed 
eastward down a seemingly endless plain to some un- 
know'n sea, and had been told stories of a wonderfully rich 
kingdom in its s-oUey. When Selencus turned his attention 
eastwards, he found to his surprise that the kingd<mi had 
suddenly become an empire, whose ruler was ackoow]- 
edged right up to the Indus itself. He prudently accepted 
the situation, made a treaty of peace, and sent one 
Megasthenes as an ambassador to &nd out what manner 
of men these new Imperialists were. The report Megas- 
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dienes buought back was alinost nis startling to men of hb 
dnjr as those uf Colitiubus were to be (o his contemporiuies. 

Men in the Achaemenian work! hud always supposed 
that the Great King held sway over the whole of the civi¬ 
lized world; beyond his domaiiu ky only the lands of the 
burburiniis. Now Megasthenes could tell them that the 
Canges Valley was occupied by people as highly civiIked 
as themselves, praple who practiced inigatioii with a skill 
at least equal to anything known in Mesopotamia, ruled 
by an emperor named Chandragupta Maurya whose court 
was as brilliant as that of Seteucus. They were a riverine 
people, who bad supplemented the natural waterways 
with a maze of ituvigabk canals, through which loaded 
boats moved in endless processiom Although Megasthenes 
did not learn much about the sources of their wealth, apart 
(ram their fiourisbing agriculture, we know today that the 
Indians were already carrying on a lively overseas trade 
from the mouths of the Canges with Burma, Malay, and 
even with Ceylon, and that at the same time they were 
sending overland caravans northw'ard into Central Asia 
(up the Indus and over the Hindu Kush) and southward 
to the spice country of Malabar. But the ambassador did 
observe some of the results of this trade. Chandragupta’s 
subjects wore diapbanous robes spun of cotton and dyed 
w'itli indigo, aruj nibies in their turbans red as lioars blood. 
They used exotic perfumes like nard and sandalwood, and 
seasoned their food with cinnamon, and with spices still 
more rare which no Creak had ever tasted. Above oil, they 
had pepper, a spice tlial was destined to be one of tlie 
roost precious articles of world commerce for the next tw-o 
thousand years, far more highly valued by Roman epicure 
and Elizabethan freebooter than frankincense had ever 
been by the Pharaohs. 

The introduction of such luxury goods into the MeditfO'- 
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bnds cJtangcd apm the characler of iniematioiml 
trade. The cheap, homely articles that hnd predominaied: 
in the markets when Darius controlled them were replaced 
by rare and costly treasures from India. Tlnoiigti their Im- 
portatiOTi and resale to bnds further west, the Selcucids 
grew rich. At the same time^ the rarities brought sudi fan- 
t&stie prices that the value of ordinary gold and silver fell 
by hfty per cent, a phenojivenon tltat has occurred only 
one other time in human history—when Spanish galleons 
Hooded Europe with the looted treasure of the Incas. 

Since they had good relations with the Maiirya empire 
and controlled the most direct trade route to the west» 
the Hellenizcd Persians naturally became the middlemen 
through whom westerners must buy. As such, they were 
not loved. They aLvo hecume. equally naturally, the object 
of envy on the part of all the restless nomadic peoples on 
their northeastern borders, who wanted to take over their 
profitable function. Much of the liistory of the rise and 
fall of empires in the Mediterraneiin basin and Soutlmi^t 
Asia, from the time of Alexander until the Arabs in the 
seventh Cliristian century swtfpl them oil away, focuses 
on the attempts of these buyers and wonld-be middiernen 
either to sciae the s'ital trade mute for themselves or to 
find alternative routes by which they could by-pass the 
Persians, 

Two possible alteinatives niggestcd iKcmselves. The 
first would be a sea route such as Scytax had explored, 
from India directly across to the Arabian coast and along 
it to the Fed Sea where cargoes could lie imloadud on 
Egyptian soil. The other, W'hich was attempted later, 
would use the Indus-Hindu fCush road to the valley of ibe 
Okiu River in Central Asia and then swing west to the 
Caspian Sea, passing north of the Persian-held lands. Once 
Indian goods reached the Caspian and crossed in bouts to 
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its westmi shore, tteie was a certain vaJfcy cutting 
through the Caucasus Mountains in which tu'o small and 
otherwise unimportant rivers pmviduti the only easy outlet 
to tile Mcditeiruiieau: entering tite mouth of the little 
Cyrus River, the boats could climb to its head of naviga¬ 
tion^ there a portage over a low watessheil would bring 
them to the Fhasis River, down which there was a clear 
nut to the Black Sea and on through the Dardanelles to¬ 
wards Greece and Itatv. 

During the third and second cenhiries e.c., seriDiis at¬ 
tempts to develop the southern sea route were made by 
the Seleucids* chief rivals, the Creek Roleznies who ruled 
in Egypt. Little was known of the shape and extent of the 
Araljiun peninsula, and nothing of die ocean beyond the 
Gull of Aden, except that Scyl^ had crossed it mid that 
Arab and Indian traders were regularly exchanging prod¬ 
ucts. I 4 everthe!es$, Ptolemy 11 (285-246 a.c.) set about 
energetically to make tlie Red See an Egyptian lake. He 
improved existing ports along its shores and built new 
ones, linking them by good camvan mads witb the Kile, 
and thence by boat wi^ Jus capital, the great new market 
city of Alexandria. Remembering the dreams of Necho and 
Darius, he opened a canal eonuecting a bninid] of the lower 
Nile with the Gulf of Suez- This triumphant aceomplisli- 
meut turned out to be somewhat disappointing, however, 
because uncertain winds and other navigational difficul¬ 
ties in the northern parts of the Bed mode It haz¬ 
ardous for sailing floats to enter the Suez gulf. Ptolemy's 
sailors actually used much more the ports farther south 
along the coast. 

Nevertheless, His canal temained as a symbol of east- 
w^t communicatiQn strong enough to attract the Romans 
to the conquest of ius country two centuries later. When 
the final chapter of Egypt's defeat was written, and Cleo- 
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patra fled back from tbe Battle of Actium, some say that 
she was trying tQ get i^er ships Into (he caafl] she had h)St 
and away to some hiding place in India; if the Nile had 
not been too low at the time to admit her vessels, she might 
have escaped both Augustus and the viper. Be that as it 
may, the canal and its possibilities contmued to tempt the 
Romans, Trajan (d, a.p. 117), when he was making his 
futile bid to reconstitute Alerander^s empire under his own 
rule, renovated the old canal tn the hope that it might pro* 
vide a major line of communication. After his Eailurej the 
waterway fefl into disrepair again and was finally aban¬ 
doned, But the memory of a man-made river on which 
one might sad amuss the desert in one lap of a continuous 
voyage from Europe to the Orient remained to fascinate 
hundreds of engiryeers and empire builders all down the 
centuries to Napoleon and de Lesseps and Disraeli. 

The second Ptolemy found that if he could get his ships 
to Aden he could buy Indian imports from the Arabs for 
considerably less llian he would Irave to pay his Sebucid 
rivak to rfeli™r ihem to Syrian ports. For over a century, 
the Egyptians remained content to deal with Arab middle¬ 
men. But towards the end of the second century n.c„ when 
some wild nomads called Parthians In ad driven out the 
Sehrocids and were holding the Euphrates route even more 
tiglitly (ban their predecessors, an Indian sailor, the sole 
survivor of a shipwreck in the Gulf of Aden, turned up in 
Alexandria. As the price of repatrmtion, he offered to guide 
an Egyptian ship to India. This time the ruling Ptolemy 
decided to attempt to break the monopoly of the Arab 
middlemen. A Grech nautical captain in his fleet, one 
Eudoxus of Cyzicus, undertook to get the Indian home. 
He succeeded, tetumed with a valuable cargo, and subse¬ 
quently made several main voyages, on one of them gptng 
down the coast of Africa and discovering the sources of 
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other articles wlifcb tJie Arabs had been offering to Egyp¬ 
tian traders. 

It may be that the Indian sailor was able to get passage 
home because he tempted his captors with a prize tbtfy 
could not resist. For at just about this time, a new article 
began to come into tlie international market, one that was 
destined for a time to stimulate the craving of importers 
even more than pepper. From some mysterious source id 
the unknown east, Indian traders began to bring a lustrous, 
shimmering textile whose beauty look men’s breath, Silk 
was a wonder such as men in the Mediterranean world 
had never seen nor imagined, and it quickly became a 
thing desired above rubies. 

Yet strangely enough, the Ptolemies never really devel¬ 
oped tlie direct unpoitation which Eudoxus bad made 
possible. Some think the later members of the dynasty 
were too weak and lazy to contest seriously with the Arabs, 
and that since all foreign trade was a royal monopoly, 
private sailors and traders were discouraged from taking 
the necessary risks on their own account. But a more prob¬ 
able reason was the emergence onto the world stage of 
yet another vast empire with another rich and exotic 
civilization. Cbitta, where the silk originated, liad recently 
achieved her ov,-n imperial stage of development and was 
reaching towards a direct contact with the ‘'baibaiisns,'* as 
she supposed them, who lived beyond the realm of the 
"'emperor of all under heaven,"" And her efforts led, at first, 
away from India. 

One of the early, and formidable, emperors of the great 
Han dynasty, Wii Ti, discovered around ia8 B.C. that some 
of his former subjects at the western end of the Great Walt 
had been driven away into the unknown by nomadic 
raideis. He dispatched one of his generals, Chang Ch*^ien, 
to search for them and at the same time to eiamine the 


coodition of the trade TGUfces over wfitclt there had already 
been some contact with India, To find the missing subjects, 
Chang Ch‘ien traveEed westward alang aiready larown 
routes to the lake io centra] Sinkiang where the Tortm 
River ends. There the road divided, one branch proceeding 
up the Tarim to Kashgar, where it was repined by the 
other, which had swung south aod west along a line of 
oases watered by streams Sowing down from the Kunlun 
Moimtains. rndtan colonists, iiicidentally, were already es' 
tabtished in these oases, forwarding go(^ aloog horn one 
to the next By one route or the other. Chang Ch'ien 
readied Kasligar, where the road mainly used at that time 
went south, over "headache mauntains" and Turnging 
passes," to GiJgit on the Indus and thence down into India, 
The Chinese generaJ. iwwever. seems to have taken an 
even more difficult trail tltat went westward from Kashgar 
Into the land that had been called Bactria, between the 
Jaaaites and Oxus rivers. 

^Vhen he finally returned to China, Cliang ChTen took 
with him from Bactria the seeds of tlie grape, which thus 
became one of the West's first and most delectable gifts 
to the Orient, tie also brought the news that the missing 
Ciiitte^ subjects had been pushed down into the Kabid 
Valley, wlrere they were to remain for a few centuries os 
rulers of a kingdom called Kushan and as another trouble¬ 
some middleman who could, and often did, seize coutrol 
of the Indus trade mute. But the most exciting news he 
brought was that Uie land west of Kashgar, all the way to 
distant western seas, was now in the liasds of the Fartlii' 
tins, and that these people were eager for trade. Bnvoys 
were promptly sent out, and they reached the court of 
Mithridates U about ng e.c. Presumably a safisfactory 
trade treaty was arranged, for during the years from 114 
to lOS, according to Chinese anuals, ten large caravans a 

164 



year were reaching Fer^uum. The Parthiaiia» able to buy 
directly froin the Chinese and ship either by the Caspian 
route or acrttss Iran and Mestopotamia to the Syrian coast, 
seem to have been able to undercut the Ptolemies, w ho had 
at best to deal with liidtan middlemen. It was silk Parthian 
flags that first startled and fascinated MetUtetranean oh* 
servem, half a century before Cleopatra’s silken dress** 
became the envy and despair of Rooum matrons. 

All men were dazzled by silk, but those who were most 
affeaed with a burning gr^ to possess it were the other* 
wise sober citizens of the new state that bad risen to power 
far out In the western fringes of civilization- The glint and 
fee! of the royal textile seems to have intoxicated the Ro¬ 
mans, whose bodies had known no gentler cloth tlian 
homespun and linsey-woolsey. The traditional Roman 
toga was made of wool, scratchy and hot in an Italian suici- 
mer, and hatih linen ttnderclothing did little lo make the 
heavy robes more comfortable. But the cotton of India and 
the silk of China were such stuffs as dreams are made on, 
dreams of luxury so seductive tliat they could rouse a Ro¬ 
man general to his greatest excrtteis. As gold had lured 
Darius, so it seems that in Homan senators the rustle of 
silk stirred a greed for possession matched in later history 
only by the Dutch passion for tulips in the sevcuteentli 
century. 

During the last century before Christ, the Romaiis, hav¬ 
ing taken over most of the kingdoms that had once paid 
tribute to Macedonia, tried again and again lo estaUisb 
themselves in Asia Minor and the Caucasus, appsirenlly 
seeking a northern route to the silk land. Beaten off by 
the Parthians, they turned their attention to the Syrian 
coast, wliere goods arrived both from the Euphrates route 
and from o caravan road that came up from South Arabia 
througli Petra into Palestine. Here they were more suc- 
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ccssftilr though they still had to deal with Partltian and 
Arabian mldcUGnie^t. With the conquest of Egypt, htwevi^, 
they won control of the Red See, and only the Arabs stood 
between them and the markets of India, 

They wo-e able to break these competitors because of 
the superiority of their ships and the daring of n Cieek 
navigator named HippoJus, Arab dhows were sewn to¬ 
gether with coconut Rbei, and were not very seaworthy in 
rough water; they had therefore usually kept close to the 
coasts in getting around to Indian ports and had not ven¬ 
tured out into the Indian Ocean during the time when 
the southwest monsooD was blowing, Hippalus, however, 
having large wooden ships held together with nails, de¬ 
cided to risk sailing directly across the ocean from Aden to 
the Indian coast, with the high wind at hfs back. It was a 
rough and dangerous voyage, but a for faster one than 
the Arabs could make. Eoman traders followed bis route 
and beat out llie Arabs by Uie simple trick of getting there 
first with the most. 

Thus "India was brought near for gain," as Pliny re¬ 
marked. And here again, a numher of local rivers came 
into the collective coosciowness, for they provided the 
keys to die development of trade acrotss the subcontinenL 
Foreign traders bring to any river a diJferent set of atti¬ 
tudes from those of the people who live along its banks: 
they are not interested in its irrigation possibilities, for ex¬ 
ample; what they want to know is whetJier it is navigable, 
or wbetljer its valley can tarry an overland trade route 
fanm a source of supply to a market. When they ventured 
into unknown territory, they kept as close to the rivers as 
paleolithic hunters had done, and for the same reasons. 
Fresh drinking water is a daily necessity, and a fl o wing 
stream is the safest guide. That is wby the caravans across 
Sinkiang generally preferred to follow the Tarim Riveir, 
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and why in Central Asia the most iinpariant landmark was 
the Om:;. For the Aomans, tlie rivers of India assumed the 
same kind of Importance. 

There was the well-known Indus, in whose delta 
ocean-t^mg vessels couki toad silk and furs that had come 
down from Central Asia. But fartlier south along the coast 
they could reach the mouths of hitherto imnispected rivers 
like die Narbada; from there a route went upstream to a 
portage that led over into the Ganges Valle}’, and ebng it 
moved a stream of traffic bringing cotton goods and jewels 
and "the reed honey called saccharT (cane sugar). Creek 
and Romnu ships in the spice trade went straight across 
the Indian Ocean to reach ports on the Malabar coast in 
the south. From these, again, there were usable rivers and 
portages (the Cauvery was the major waterway) that led 
directly to the east coast. It was not long tiefore Homan 
traders were piishhig up that coast to the mouths of the 
Gauges and Brahmaputra, and even perhaps to the golden 
ports of Burma, always seeking a direct route to the land of 
the silkwoTTO. 

Second only to silk as on article of value was. pepper. 
Once the Romans gut hold of a route to India and the 
trade w’as established, large Pepper Barns w'ere huilt be¬ 
side the Tiber, and keeping them ffiled became one of the 
major objectives ol ilcma]] policy. The inveterate gossip, 
Pliny, writing in the first century* a.d., professed astonish¬ 
ment that 

pepper has come so much into fashion, seeing that it 
. . , has nothing in it that can plead as a recommenda¬ 
tion to either fruit or berry, its only desirable quality 
being a certain pungency; and yet it is for tliis that we 
import it all tlie way from Indial Wlio was the first to 
make trial of it as an aiticle of food? And who, J wonder. 


W3S sum that wm not content to pref»are hhnself, 
by hunger Duly, for ihe satisbuction of a greedy oppe* 
tire? (Quoted by Wheeler: Rome Beyond llte Imperial 
Fr^Uet^^ p. M®-) 

Nevertheless, greedy appetites have played ihetr part in 
shaping the course of history^ and for over fifteen hundred 
years the craving for pepper was to remajii s driving fome 
in empire building. 

Aliout the time that PUny wrote, attention was again 
shifted ntomentarily to the possibilities of a northern route 
that would by-pass Iwtli the Parthians and the Indians. 
Border troubles in the Parthian districts of Central Asia 
had long since disrupted the trade Mithridntes and VVu Tl 
had set up, and nomads from the north had wrested 
Sinktong froin Chinese control. But in the years between 
AJS. 73and 91, the brilliant general Pan Ch ao reconiiuesed 
for his emperor the whole territory traversed by the Siik 
Koads clear to Ferghana. Tliere lie exchanged envo}ns with 
tlie Partbians, end once again, as the Chinese annalists 
record with evident satisfaetfon, ’foreign traders knocked 
daily at the Barriers,’ Appiuently the Parthisns began to 
use again the Caspion-Caucasus route for shipping the silk 
along to the Roman market, for one of their subject peoples 
lisnng along it, when they plotted relielljon, sent envoys 
to Nero to solicit his aid, doubtless with the promise of 
giving him, in return, access to a silk route where he would 
have to pay no Parthuin tolls. AJthough it is another curious 
example of how those two minor streams, the Cyrus and 
the Phasis, keep popping in and out of Roman history, 
nothing definite seems to have come of this scheme. Nero 
was abxorI>ed at the lime in trying to prove that he was the 
greatest actor in the world, and his interest in silk seems 
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to have been confined to designing costumes that would 
set off his genius most dazzlingly. 

lii any evenL, during ihe foilqwUig century tlie hulk of 
Roman imports still came from India; in fact, the irtonsoou 
trade was greater than ever. Tfie Farthjam, tn an effort to 
minimize it, opened some of their overland routes to for¬ 
eign traders, hoping to make up in taxes what they were 
losing in direct profit. The geographer Ptotemy, writing 
about the middle of the second century, tells how a trader 
named Maesf Titiaiujs sent his agents regularly across 
Syria and the Parthian lands to Bactria; it is certain that 
he paid heavy transit tolls for the privilege. 

The constant uncertainty of all the overland routes to 
China, which were apt to be cut at any time by the con¬ 
tinue] warfare of the small border tdiigdonis and the raids 
of restless nomads, prumpted both the Homans and the 
Indians of the Ganges to search for a sea route which 
would be safe, India at the time wus entering her great 
cultUTBl'hnpcrial age, during which, for a thousand years, 
her civilization, though not her rule, would be dominant 
over all of Southeast \s\Ai and Home was at the height of 
her expumstun. Both were prepared to reach as far as they 
could. So long os tlicy could trade profitably with each 
other, they seem to have lieen willing to "coexist," each 
having a siifEctentiy large field fur its exploits fur away 
from the other's precincts. Oddly enough, the trade wajj 
all in Indias favor, Ifaving lillle to exchange that the In¬ 
dians wanted. Home was forced to pay in precious metals. 
But greed for luxuries drove her to drain her resources will¬ 
ingly, and gold Unwed into Indian coffers as it had once 
Bowed Into the treasury of Darius. Tile arrangement Msenui 
to have satisfied both parties. But they were nevertheless 
riri-als in the attempt to tap the silk market a( its source. 

Tile Indians reached it first; after circling clear around 
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th« Maky penimnik, tlieif eiivoys made harbor fn the Hed 
Hiver dtJta io Too^dog in a*ij, 153, and returned again 
two years later. But the Homans were on their heek, for 
in 106 the Chinese ammtists record that “after Ta-ls'In 
[Hume] liad long been hindered fimn intercourse by the 
Aii'st [ParthiansJ betweeiu its king An-tun [Maictis 
Aurelius Antoninus] sent envoys; they came [l>y sea] to 
ihe Tongking bontier.” tii the following century they were 
back again, visits being recorded in 026 and 284. The Chi¬ 
nese, in the meantime, had once again lost control of the 
Tarim River branch of the Great Silk Hoad, and Indian 
colonists were abandoning their tmding posts on the soutk 
ern branch across Sintiang because a phase of climatic 
dcsiccatinn was drying up the oases. At the same time, 
quarrelsome locai rulers were once again disrupting the 
flow of trafSc on the old Kashgar-Indus valley road, and 
this also made the Indians took seaward. 

It seemed as if everything was conspiring to open one 
of the great ages of ocean navigation, and that the four 
imperial powers—Rome, China, Persia, and India—would 
inevitably be drawn into a kind of world trading com¬ 
munity in which seafaring ships would provide the means 
of coromunicatiem and intcmattonal exchange of goods 
and ideas among four high civilizations. Ships might sail, 
it seemed, from ports in the steamy deltas of Inmwaddy 
or Brahmaputra, to deliver their strange cargooa on ihe 
wharves of Ctesiphon on the Ruphmtes. Conversely, from 
Massilia on the Rhone and Ostia on the Tiber, vessels 
might converge upon the canal Trajan had renovated, 
whence the tin and the cheap Samian tableware and above 
all, the gold, might be carried on to he distributed in the 
valleys of the ^iarhada or the Ganges, or cveo sent 
up the Ret! River to come to rest finally in some pavilion 
overlooking tile muddy Hwang Ho. More importantly, p«- 
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baps, over rucb a system of conuntmtcaHom Greek roatbe- 
maticjans and Roman engineers. Indian artists, Chinese 
byclrauEic experts, Persian astronomers. Egyptian crofts*' 
men, and Jewish sages might have traveled freely, and 
bom the crosS'fertilizafion of culture with culture men 
mi^t have achieved a comitiuiuty of interests in which all 
could have some piodtJtctive sharS' 

There are several reasons why such a world ocmmuntty 
was not built in the third and fourth centuries of the Chris¬ 
tian era. In China, wbiclt had been a uniEed empire for 
four hundred years, the Han dynasty crumhled, and the 
empire was divided in a.o. 220 among three kingdoms 
which spent the next hjilf century in fruitless warfare with 
one another, Tlie three Warring Kingdoms were followed 
by two, and China was not unified apin until the seventh 
century. At almost exactly the same time, the Parthian 
nilers were driven out of Persia by a line of local princes 
called fiassanids. Strong and vigorous in managing do- 
mestic afiairs, the Sassauids were not internationalists and 
had no Interest In co-operating with the hated Ramans; 
on the contrary, they renewed the ancient quarrel with 
redoubled force, and for the next four hundred years bled 
their own people and those of the enemy in a struggle 
wliich accomplislied nothing but dte eventual destruction 
of both empires. Home, herself, in the thhd century had 
already passed her zenith. Hounded by the Iroriiarians 
along all her Ktiropean fiontieTS, confronted with a revital¬ 
ized enemy in Asia, and with an cconoroii::: situation at 
home that grew worse each year, she was forced to re¬ 
tract the long arm that had reached out greedily towards 
the Orient. By the mid-fourth century, affairs in the Im¬ 
perial City had become so bad that even the emperors no 
long)er wanted to live in it any more than necessary- A 
second capita! was established in aj>. 330 at CoriiS^ti' 


nopte (Bjr-zaQtium) and by tbe end nf tlie oentury the 
dying western iintbs of the empire were amputated and 
thrown to barbarian "eniperors,* All that was left of Ro¬ 
man grandeur was concentrated theTEofter on Byaantinm, 
Tlie various kingdoms of India, in the meantiine, were re¬ 
united about A>n« 320 under a briUmiit dynasty known as 
the Guptas. Most of these rulers were very able men, but 
like the Sa^aidds in Persia they showed little interest in 
east-west contacts. They withdrew alnrost completely irons 
the monscKin trade, atlowing it to be taken over again by 
Arab middlemen. The esplanatiim seems to be that the 
disinlegratiou of Rome made this trade far less valuable 
and that the Guptas preferred to concentrate on 
Asia where they liad thriving colonies and trading posts 
and a free hand In dealing with them. 

The last ftjur centuries of the classicat imperial age 
(rtrughly from 223 to 640) saw a general and continuing 
dectine in international Interooursc. Tbe idea of a world 
conmiunity receded steadily into the hackgroimd, as men 
made fewer and fewer efforts in any of the activities ihpt 
might have fostered it. There were, of councj some con¬ 
tacts, and occasional attempts to re-establish connections. 
For ertample. a wlwle succession of BuddhLst pitgrims, 
starting with Fa-Hien in a-d, 339, made the arduous Jour, 
ney overland from China to visit shrines In India, and there 
pilgrims imdoubtedly helped to preserve conummjeation 
between the two great Oriental dvllizattons. Tile Sassanids 
made some efforts to reopen tlie Central Asian routes, and 
we liear of several embassies passing that way between 
Persia and Cliinai There was even some use of the sea routes 
which Indians and Romans had opened, for there are 
fourth-century records of Chinere ships tn (he Euphrates. 

Bui the great customer in tbe west, who had baited with 
gold the long lines flung nut eastward and had drawn them 


back haasy with pepp^ and sitk, was im langieT in the nmr^ 
ket. Ttiere wereoecasionai flurries of activity^ when Byzan¬ 
tine rulers felt mumentarf ly ncli enough or itrong enough 
to venture, justiman, for eioraple, tried lo use the Kcd Sea 
route again, encours^ng the Christian kingdoms near its 
nmudi to bring him silk from India because silk workesrs 
in liis Syrian territones were having dilBculty in meeting 
Postan prices. They reported bade that the supply there 
had been bought up by Persiiins. Justinian announced a 
price above which he would not piiy, but the Persians, liav- 
ing a comer on the market, refused to meet it, and the 
Syrian workers were ruined. At length the emperor re¬ 
sorted to espianagei he employed either "some monks'* or 
**3 certaiD Persian** (there are two versions of the story) to 
sh'p tliFDugh the Persian Sands to some place where silk 
was produced and smuggie out some silkworm eggs. The 
coveted eggs reached Constantinople around a.o. 55a, and 
from that time onward caterpilluis were fed on Gre^ umh 
berry leaves and silk was unwound and spun on Byzantine 
teiritory. Hit industry expanded too slowly, however, to 
meet the demand: some twenty years later Byzantine en¬ 
voys were again working their way painfully across Cen¬ 
tra] Asia to the tent of a ''great Khan" who was said to 
possess silk, in an effort to reopen the old Caspian-Btack 
Sea route. 

On the whole, however, intematioiial communication 
was dymg, as the classical empires who had almost 
achieved it lost their grip and turned inwaiid on them¬ 
selves. The decline persisted and deepened until the com¬ 
ing of the Arabs and a reunified China in the seventh cen¬ 
tury. Rivers that had come for a moment into the notice 
of men from one end of the known world to the other sank 
back into the obscurity of local streams, their wharves no 
more crowded with curious people come to stare at some 


outlandish craft Erain a distant land. The empeiora had 
sbiven mightily, and, as we sliatt sea. (hey had given tjvers 
in general much incieased signihcanoe in the lives of men. 
But it was not within' ttieir capacity to make thmn the 
sinews of a world conuamuty. It is said that Trajan, stand¬ 
ing on tile shores of the Persian Gulf at that moment wbcn 
he knew he hrultMched the limit of his exertions, wept as 
he watched a ship setting hath on the tang voyage to 
India. 
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CHAPTER VII 

The Wide Arch of Empire 


Near the middle of the fourth century the Sessanid 
Sitapiir 11 was trying to drive the Romans out of a series 
of towits they had fortified in Syria. Around one of these, 
a place called Nisihis, the Romans had buih a triple forti¬ 
fication so high that Shapurs soldiers, if they came under 
the walls, were perfect targets for a downptrar of boiling 
oil. But near the city was a little river called the jaghjagh, 
and Shapur knew from the experience of many earlier gen¬ 
erals that a river could be made into a weapon. 

At a safe distance back from the walls, he built an 
earthen dike encttcliog the town; then, into the space be¬ 
tween, he diverted the Jaghfagh. Before long, Nisihis was 
sitting in the middle of a 1 ^, and on that lake Shapttr 
proceeded to launch a fleet. Siege engines, mounted on 
rafts, brou^t his troops up to the walls, where they could 
fight almost on a level with the defenders. Again and 
again the Romans beat them off, but at length the river 
did what the Persians could not do: the pressure of the 
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mounting wnter broke the wnDs, imfl throu^ a great 
breach lake suddenly began to pour into the town. 
Intu the madly swirling torrent Shapur threw a coltmm of 
heavily armed cavalry and a troop of elephants, wild with 
fear and bellowing as they floundered against Roman 
spears. Sucked into the rushing current, rafts were swept 
through the bread) into the city, tlieir siege ladders top¬ 
pling against bouses and dinging the sicheii into the 
welter d ii nfmats end men who were struggling for footing 
in die flood. 

Everybody, attackers and defender alike, seems to 
liave fought as well as men could fight in such a melee, 
but at nightfall both armies were In such general havoc 
tliat no one could teQ who were victors and who van* 
quished. The commanders agreed to a truce, Shapur with¬ 
drew the remnant of Ills forces and the nert day took them 
olf to against a barbarian invasfon on bis eastern 
borden, while the citizens of NisibU set about the dreary 
task of cleaning up tlie mess. 

Such was the scale on which the emperors did things, 
and one sees it In all their military operations. Warfare 
w: still the order of the day. All the classical empires, 
though they were essentially devices for organizing mter* 
tu^ional trade and skunming off the cream of the profits 
through tax ooUection, were military states, created a)id 
controlled by noked force. For this reason, the movements 
of troops, tlie supply of garrisons, the sudden seizure of 
outlying di^cts, or the suppression of revolt in bng- 
conquered regions were just os insistent problems to the 
successors of Alexander and the Roman governors as they 
had been to Sargon. Tlieir solutions differed from his only 
in the scale of their operations nod the relative size of tlieir 
armies, their equipment, and their military structures. 
When they used rivers, they used them as UoUywood di- 
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rectors might, aitd they sometimes achieved effects that 
would be the envy ui thotse whose Jonhition is to adiieve 
the colossaL 

Tbronghout tlie thousand years from Darius (d, 4S6 
S.C.) to Justinian (d. a..o. 565), for example, military strat¬ 
egists and tacticians were able to thinh of no ne>^' way to 
move an army across a river. But they made prodigious 
accomplLdiments in mere size. Where earlier king; had 
marched tliousands of men, the emperors sent hundreds 
of thousands. £f Herodotus is to be belim'Ml, ihe land and 
naval hsrccs Xenes brought against Greece totalt'd over 
five million men, and "aa for eunuchs, female cooks, and 
soldiers* women, no one could attempt on estimate of their 
number, any more than of the various pack-animals aitd 
Indian dogs which followed tfie army " Though the army 
was probably smatler than Herodotus estimated, it was 
certainly large enou^i to pose some very- serious problems 
to its leaders whenever a river lay in its path. 

All the older methods of crossing— fording, the use of 
floats and rafts, and even Ooesus* trick of diversion—were 
practiced at one time or another by the tottintauders of 
such hordes. But in the imperial ages there seems to >^8Ve 
been a great deal more building of temporary bridges thto 
in earlier times. The iTcst-known of such bridges was 
of the smallest: the wooden slmchite Caesar threw across 
a small stream in Gaul, of which generations of second- 
year Latin students have made scale models. Five hundrwl 
years later, the Emperor Jovtans engipeers built over the 
Tigris 00 immense floating bridge supported by inflated 
animal skins. Tlie bridge broke in the swift current, and 
the soldien had to crass the river mdivkluiilly us best 
they could, But such bridges, even when tliey stood up. 
were quick makeshifts compared with the gigantic struc¬ 
tures over whicli Darius, at the very beginning of the im- 
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perid crossed the Danube and tbe straits of tbe 
Bosptiorus, or the great double bridge over the Kellcsjxtnt 
whose destruction roused the ire of Xerxes. Frustrated by 
the storm, the furious ntonaieh had not only bsKed the 
sea, but even went so far as to behead the Phoeixician and 
Egyptian engineers who had built tlie two bridges, When 
he finally calmed down, however, he realized that his aimy 
was still on the Asian shore. 

Wliat followed gives us n good insight into the way 
things were done in the grandiose days of the ''King in diis 
great earth far and wide.’* Xerxes gave orders, and im¬ 
mediately two new bridges were begun. All the galleys 
and triremes in the Seet were drawn up side by side in 
two files stretching from shore to shore—360 vess^^i in one 
and 314 in the other—and tightly anchored with their 
prows pointing upstream. Then thick cables, two of papy¬ 
rus and four of Has for each bridge, were stretched across 
these ship pontoons and pulled taut hy winches on the 
shores. A solid planfc floor was bid on tfie cables, covered 
with brushwood and a layer of earth packed down hard. 
When palings had been built along the edges to prevent 
the horses from seeing the water and leaping off in fear, 
the king was told that the bridges were ready for his use. 
The army prepared to move, and this time a sobered 
Xerxes conducted hhnself in the approved manner. 

. , . while they waited for Ihe sun which they wished to 
see as It rose, they burned all sorts of spices on the 
bridges and Laid myrtle txni^is ah>ng the way. Then 
sunrise came, and Xerxes poured wine into the sea out 
of a golden goblet and, wttli his face turned to the sun, 
pmyed that no diance might prevent him from conquer- 
tug Europe or turn him hack before he reached its ut¬ 
most limits. His prayer ended, he flimg the cup into the 
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Hellespont and with it a golden bowl and a Persian 
odtuzcei, or short sword. 1 cannot say Tor certain if lie 
intended the things which he threw into the water to he 
an ofenng to the Sun-god; perhaps they were—or it may 
be that they were a gift to tile Hellespont itself, to show 
he was sorry for having caused it to be lashed with 
whips, (Herodotus, Bk. Vll, p. 4316.) 

Tlien tire great army began to cross, the infantry and 
cavalry by the tipper bridge and the puck auiimnis and all 
the noncombatants by the lower one. The omens were ter¬ 
rifying: first diene was an tsdipse; then a mare gave birth 
to u rabbit; and finally a story came up the lines of sweat¬ 
ing men that back io Sardis a mule had foaled, and us tf 
the mere event were not horrible enough, the unnatiiral 
offspring had been a rnonster with both mule and female 
sexual organs. But the bridges held together under those 
millions of inarching steps, and for seven days and niglits 
without a break the men, women, and animals poured 
across into Greece, wliilc ’‘firom the European shore. Xer¬ 
xes watched his troops coming over under the whips.*" 
There are tw'o details here that go far to explain vdiy, in 
the new order of things, such colossal undertakings could 
be carried out. One is the mention of Egyptian and Phoe- 
niaan engineers. The other is that sinister remark about 
whips. 

The imperial age marks the advent into history of the 
profe^isioiial engineer. In building records from earlier 
times we ore often told the name of the king who ordered 
tlie cotistriiction of a tnnnel, iin aqueduct, or a public 
rnonument. Since the kings were too busy to do person¬ 
ally all that Is credited to tlunn, even if they imU been 
expert in a derzen crafts besides that of kingship, we know 
that they must hax e rlcpended on commoners, Hammurabi 
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did not design Uie frrjgation systems hr ailmimstOFed; Seo- 
nacheiit) must Iiavc been sen-ed by some bnUiant Assyr- 
tnn engineers; at the courts of the Pharaolis lliere were 
UDcluulitediy many Egyptiam of genius. But the names 
of Uie master builders of antiquity are imTecorded and un¬ 
known. With the coming of vast empires, however, and 
tile payment of foes in gold, the engineer begins to enmrge 
as u penson in tus own right, a Ki^ly skilled professional 
whoso services win him bouur and wealth, and the more 
satisfytiig reward of a permanent reputation. 

We du not know the names of the engineeia who liiiilt 
tile bridges for Xenes, thon^ their natioruility is perhaps 
a piece of more important infarTnation- It ts characteristic 
of the first "world" empire that they were not Persians, 
but cosmopolitans, like tlie artisans who worked on Dorfus' 
palace, chosen for their job because they were expert st it 
Brains, like turquoise and yaka wood and gold, could now 
be drawn easily from whatever mine offered the rfehest 
ore- In the service of the emperors, a man of any notioii- 
ality could find the opportunity to make the most of his 
talents, 

Fhoenicians and Egyptians were generally regarded ns 
the peoples with the hjgliest engineering skill. But the ear¬ 
liest engineers whose names have come down to us were 
a group who lived on the Greek isLand of Saxnns in the sixth 
century ».c,; Eupahnus who built the aqueduct there, 
Hhoecits whose masterpiece was hurgtist Greek temple 
in existence^ and Mandiocles who bridged the Bosphorus 
fw the army of Dorfiis. From tlie time these men flourished, 
en^neaing in aU its many forms becomes a recognized 
professiun and its practitionen, indispensabk to imperial 
greatness, are irlentifiable persons. The roll call tliat begins 
widi the Samian builders continues throng the large 
group who accompanied Ale xand er on oil his conquests 
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(33^3^ B-c) and donhtlesa coatribiited much to their 
mcccts; Gorges tlie Metalworker, who knew the art of 
boring welk and must havie l>et!n iht most ImportBUt man 
in the army on its long desert marches; Diodes of Thessaly, 
who was expert in making siege machines; Nearchus and 
Onericrates, uautical experts who could probably build 
anything from a raft to a fleet. Whenever he paused to 
found one of the niimeroits towns he called Alexandria, 
the young conqueror must have relied lieavtjy on llie ad¬ 
vice of ineij like Dactou, Diognetos, and Philonides, ah of 
whom were geographers and surveyors; Doinocrates, the 
town planner; and above all Aristobulos, the famous 
architect and engineer. Before long, the scientists began 
to write t looks, and from the ndJenistic period down 
thmugh the long sbetch of the Roman and Byzantine em¬ 
pires, they were able tn recoird their accomplishments 
themselves, it b no accident that the name of Vitnivitts is 
better known than tliose of most Roman cmpenirs. 

The structure of the lanpifes mnde such A development 
inoritahlor Talented men could move freely about the 
world, unrestricted by language or religion or notionality, 
□Ifering their services to the higliest bidder. With much 
of known mankind co-operating to pay their expenses, tile 
emperors cnuld aiitliorizc construction on whatever gran¬ 
diose scale an engineer mighl dream, aud usually the larger 
it was the more eager was the empciur to see it completed. 
No liver was too wide to bridge, no spring too far away 
tn the hills to tie brou|^t down through immense tunnels 
and over Incredibly liigh structures to play in q cmutyartl 
fountain. 

There was also that matter of the whips. For the imperial 
engineer, them ivas never any question of finding the labor 
to carry out hb plans; the empires were hulll on slave la¬ 
bor, and whether the worker was actually sold into slav- 


ery or sold himsetf as a mercenary soldier^ the whip was 
never far horo his bade. Tl)eie was Uleially tio limit to 
wliat he could do because only death could end his struggle 
to do it, and the death of a slave was nothing because there 
were hundreds of others to take his place. Through the 
whole period, dowD to the econonvic upheaval of the fourth 
Century a.d. when Aonto was reeling under thw blows of 
the barbarians, there was a continuing axtd enormous sur¬ 
plus of klxjr, under tlic control of compl^ely mtliless 
force. 


Slavery was basic in the economics of India and Chinn, 
as well as in the western countries. Agriculture^ however, 
seems to have been caiiied on mostly by people whose 
status was more lite that of the feudal serf, tied to the land 
and owing for the privilege a host of dues and services to 
the overlords. The great waterworks in the Oriental cotui- 
tries were built largely with forced labor which the peas¬ 
ants were obliged to perfonn as a condition of being 
allowed to till the soil Since there was no other way in 
which tljey could live, lliey luid no moFe choice in the 
matter than the staves. 

There was plenty for engineers and slaves to do in the 
ancient empires. No matter how briskly trade might Qotur- 
ish, nor how successfully the generals might harry the out- 
lands, the basic needs of most people were still to eat aud 
to dnnk. Agriculture remained the foundation of aU hu¬ 
man activity, and, since the bulk of the popiilatltui and 
of the cultivated land in the west was in the arid belt, 
imgatian and water supply were still dally And presslug 
concerns. The one annual downpour in India, and tlie 
combination of Hoods and porous soil in China, placed ag¬ 
riculture in those countries under the same compulsions. 

To meet these needs, llie emperors used many of the 
traditioual devices for diverting and controlling rivers. But 




because the imperial realms hjid spread far beyond the 
basin of a single great river, and included lands where 
there were no usable surface rivers at all, they were obliged 
to build a varietv of struehit^ that could make use of other 
water sources. Canavait stops, garrisons, seaports, and mai' 
ket cities tend to grow up at strategic points, rather than 
at places ideally suited by nature for luintan settlemeat. 
In order to supply them, the imperial engineers worked 
with great ingenuity. In the massive waterworks of the 
period that eirtends roughly from 500 OjC. to a Ji. 500, there 
is sometimes less emphasis on using brge rivers than on 
getting along without them. 

to order to control and moke the most of whatever 
water resources tbr^ had, eacti of the great empires seems 
to have concentrated on some particular type of structure, 
Ancieut Egypt had produced the ditch and had built 
around It her system of basin irrigation; in the valley of 
the Twin Rivers, the need for perennial irrigation andfiood 
control had made the dam the essential structure; and in 
the cities of tlm old Indus ciyilnEatioo the most noticeable 
feature was the plumbing system and the baths. In the 
same way, each of the later empires had its distinctive 
type of water engineering. 

The Persians, Lving in liilly country where rivers were 
few and far between, concentrated on the <7nrtni, air under* 
ground river artindally created by digging a nearly hori¬ 
zontal tunnel bom the plant back into the bowels of a EUll 
and tapping a deep artesian source. The qanat ittsy be a 
Persian invention, though as we have noted tiiere is a 
possibility that the tedmlque was known to Sennacherib 
and was used at ErbiL But whether they invented it or not, 
they have used it more consistently than any other peo¬ 
ple, and have Rxed it In the world's nrtmd as a thoroughly 
Persian thing. Hie Achaemenians built qaitals all over 


t}\v Iranmn pkteau and beyond, and horn there ihe tech* 
niqiie rtidii^Ced £tir and wide. It is a technique that testifies, 
incidentally, to a high developnieiil ol engineeiing skill. 
To drive a tunnel in a straight line and keep its bed steadily 
but very gmdnally rising towards the level of a streaxn that 
is hidden miles away under a high lull is no mean accom- 
plishEnent. The mind pbrns and the hands make wljat t he 
eye cannot see, and water is bTt>u^l from the darkness 
under the earth into sunlight- The qanat is a great step in 
men s expJoratioii of the unknown. 

Ad ovi^ Iran ti>day tile qanui is the standard $0iijcc, 
jnany of them emending as much as twenty miles. Villages 
grow up along the courses^ for the hidden stream can be 
tapped all the way along by wells dug down fiom the sur¬ 
face* as many as a tliousand such wells being supplied by 
the larger ones. The man-made tindcrground river is th& 
sole source of water for miUious of people not only in Iran^ 
but through tlie Middle East and up into Central Asia as 
far as Siukiang; there are even a few In Cltjna proper, 
founts have been found in Oman on the southeast coast 
of Arabia, where the terram Is very like llial of the Persian 
plateau, and Darius is sold to have dug one to supply the 
oasis of Kharga in Egypt. When the Arabs teached their 
period of ex[>aDSioii over a thousand years later, tlrey car¬ 
ried the tecliniqiie into North Africa* Modern desert sci- 
cniistsp stnigglmg to reclajui some parts of the and lands, 
have adapted the device and ait* in many places finding it 
an essentiid tool: at Ueni-Abb^in Aigeria, for ej^tiiple, the 
gmdens of the Institute of Sahnnui Research are watered 
by an mscienl discovered and renovated by the 

French scientists at the station, which draws water iioni 
deep under the mountainous sand dimes. 

lliere is very little contemporary informatJoii about 
waterworks in sincicot India, but what there is todlcatfs 
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sliccessfii] building in a remate comer of the empire sng- 
gests that the technique wus thnioughly familinr and had 
hmg been practiced. At Ciniar near the Arabian Sea, he 
made Ladce Sudaniana ("the b&ititiful") by damming tip a 
snmlj stream, and began tn use it for irrigation. Supple' 
mentary channels were built during the reign of Chao* 
draguptas grandson, Asoka (*73-^132 ax:), and the sys* 
ten) functioned until an escepltottoliy violent storm in a.p, 
150 broke the dam and the lake flowed away. The prox'in- 
cial satrap at the time was a man named Eudradumnn, 
and we know his name and aU the early history of Sndar- 
saita because he not only rebuilt the dam “three times 
stronger," but proudly re<orded bis achievement to an in- 
scripUon cut into solid rock on the htU al»ve. Audrada- 
iruins vrark tasted three hundred years: the dam did not 
burst agam until ajj. -^5®* This time the powerful Guptas 
were ruling a reunified empire, and the Bmperor lost no 
time in commanding his local governor to repair the dam¬ 
age. It was only lo)ig afterwards, when India was again in 
a period of confusion and decay, that the dnm was allowed 
to fall into ruin and the beautiful lake eventiially disap¬ 
peared, after having served the people of Girnar almost a 
thousand yearn. 

The technique of laidc iitfgation was practiced all over 
southern Indiu, and is still today the most eifective means 
of storing the monsoon rains. From India it spread into 
C^lon, where it was introduced by conquerors from the 
mainland and wJicrc for a thousand years it remained the 
basic factor in tlie wealth and power of that kingdom. Xhir- 
tng recent centuries, tank irrigation was neglected and an 
enormoos purt of the island become a “dry zone," unculti¬ 
vated anil uninhabited, because dte interests of those in 
aiitlkoiity was concentrated on the tea plantadoiis in the 
weD-watered hills. But today the government of Ceylon is 
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attempting to revive the ancient practice on a grand scale, 
pinning imicli of its hope for futnre developniont On the 
resctdcment in thn **dry zone” of some of its heavily con¬ 
centrated population 

In all the ancient empires, water conservancy and river 
use had in general the same objectives. The diffcreace be¬ 
tween the practices of one people and those oi another are 
diifcrenm in the means by which they try to reach those 
objectives. These are brought about by differences in land 
and climate, in the uatiues of the particular rivers invoh'ed, 
and of course by differences among the eivilizetidns them¬ 
selves, All primitive peoples seem to gp through very much 
the same steps in gradually learning to use and control 
their rivers, and all seem to talce a given step at the some 
stage of their social evolution: hunting folk learn to Hsh 
and to make boats, cultivators learn to ditch ond drain and 
irrigate, in early kingdoms men build canals and atjue- 
ducts and tunnels and wharves, and the same means for 
the same purposes seem to be found almost universally. 
But by the time peoples have reached the imperial stage, 
their whole civilizatuni. normally, has become somewhat 
different from others. In law, religion, art, science, manners 
and customs, each step they have taken has been progyes* 
sively influenced by the total milieu, so that the farther 
tliey have ^ne tire more distinct has their total civiliza¬ 
tion become. Rivers, among other things, begin to have 
special sigoiffcanoes fur i liem. 

In China, more than in mmt otlier countries, rivers and 
the uses made of them played a decisive role in mens stntg- 
gle towards the community of a tintffedempire. At the time 
of Alesander's conquests in southwestern Asia, China as 
we think of it had never existed. Instead of being one 
culturally and politically homogeneous nation, it was a 
group of Independent kingdoms which were to reality rival 
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GcoDomic dfcsis. ICflc h on iottic niA/ftf river or 

Ihe valley jUcing part of it5 couti^ where rich grain land 
and ea^e of transport could make its piiopJe self suiEdont, 
and natural barriers could keep ih«n isolated. Thus the 
valley of the Yangtze above the gorges was a separate en¬ 
tity from that in the plains fielow; it W'os possible for king- 
doras to houiish in the Wei Valltiy and the middle reaches 
of the Yellaw EUver without their people paying much at¬ 
tention to what went ott in tlw huge fiood plain oi the 
riveT—actually a silt-built delta across which the Ilwaug 
Ho flowed to the sei, soinetiines through one mouth atid 
soitibtiinoii throng anoklier hundreds of miles awav. 

But in atl these areas, as well as in the Jowhurd Eretween 
the two hig rivears where the similler Huai meandertd, 
river conttol had long been a primary activity. It Itad be¬ 
gun, as iti Mesopotamia, in the attempts of primitive fann¬ 
ing folk to drain marshland, to iirigalc the porous lows 
soil of the upper valleys during the many months of light 
rainiall, and to prev^ devastating Hoods it the time of 
the heavy seasonal runoff. The typical oiigineering sirm;- 
tore that had been evolv^ was the dike; it was bom of 
necessity, ftoni the fact that some sixty thousand square 
miles of flood plain around the lower Yellow River are be¬ 
low the level of the bed vshith tlie silt-kden river has built 
up for itself. Just as Mesopotamian legends told how the 
god Ninurta had "crealed the world" by building a dam to 
pen up the raging dragou of the floods, so ondenl Chinese 
legends recounted how a cidture-hero, “the ^eat Yii," luid 
brouglit order into human life by building the first dikes 
along the river’s edge. The earliest histarical record of soch 
dikes is of those built under tlic direction of Duke fftian 
to the seveutii coutiuy DjC., by means of which he rmitaj 
nine streams of the lower delta into one. 

Five hundred years later, when the various warring 
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states of old China were first imified toto an empire, 
water engmeering had reached a very high development. 
As ill the western empires, the enghn.'er bad come into his 
ow'n; the names of master builden like Cheng Kua mid 
the fatherland-sun tcsain of Lj Ping and Li Erh-Lang are 
recorded by the annalists as carefully as those of their 
employers. Gigantic irrigation projects, such as the stills 
fanctioning system the Li family biuft annmd Chengtu, 
had been completed In many places in the upper valleys; 
the dikes had risen higher and hi^cr across the Hood 
plains; and the utility of canals, both for irrigation and 
for transport, was already a commoitplace. It was a canal 
project it seems, that actually started the wars which re¬ 
sulted in the unification. 

Wlien the kingdom of C 3 )'in in the Wei Valley, nnder a 
hi{^y centralized and tnilltaristjc goverrunent, began to 
arouse tlie fears of its neiglihors, two of them hit on the 
novel idea of using what amounted to a perversion of 
“technical aid” as a weapon of “cold war'* in the hope of 
preventing a hot one. They secretly financed the hydraulic 
engineer, Cheng Kuo, with the understanding that he 
would go to Ch'tn and persuade the king to buskl s great 
canal between the Ching and Lo rivers in order to increase 
the ugricullum] prosperity of his country. 1 hey were hop¬ 
ing, of course, that this kind of public works program 
w'ouM drain numpowm- away from his army and keep him 
too busy to think of conquest. 

The trick worked, and the Cheng Kno canal was actually 
built, but the diplomatic victory of the conspirators was 
short-lived. The newly irrigated land produced a great in¬ 
crease in grain reserves, and the new water-transport fa¬ 
cilities proved to liav'e strategic value for the army. Soon 
the ruler of Cb'in, more powerful and warlike than ever, 
conquered bis rivals and brought the wSiole of nortliern 
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and centTo] Chfna Y'ellow and Yangtze yalkys) un¬ 
der his control Then 

driven to find stiU further emploj.'ment for the armie* 
which he had formed^ the first emperor pushed further 
to the soutli than any - ^ . Chinese * - . had done before, 
and in a caropaigo remarkable fmr ifs geographical ex¬ 
teat, conquered the coosta] province of Fukien . • - , 
the two Kuang provinces iKuongsi nod Kuangtting] 
and even Tongking in witat is now Indo-Cltiita. This feat 
was made possible by tlie constmction of a canal cross¬ 
ing the watershed between the Yangtze and ihe West 
River. (Joseph Needham: Scienee and Civilisation fit 
China, vol i, p. toi.) 

Althongh the dynasty that achieved this first unlficatiDn 
of China (222 B.c.) was soon overthrown, its work sur¬ 
vived it, for under the succeeding Han dynasty (ao2 b.c,- 
A.n. 222) China rEniained a unified empire. 

With the establishment of empire in China, tliere came 
a shift in emphasis in hydraulic works. It was not at all, 
however, the same kind of shift as occumed in the commer- 
do] empire of the Persians and was perpetuated in that 
of the Romans. Tlie r^£On seems to t>e in the kind of trib¬ 
ute the emperors exacted from their subjects. The Per¬ 
sians, and later the Romans and the Byzantine emperors, 
collected gold; Chinese rulers, by contrast, have always 
demarvded tribute in kind. With the peculiarly Chinese 
preoccupation with the real, the ohjectise fnct, they have 
in all periods required the peasants to send to their capitals 
the actual rice ttiuJ millet they harvested, the pigs they 
bred, the vegetables and fhiits they gathered bom their 
market gardens. The bulk of the tribute was grain, and 
the movement of this grain to the capital become the fim- 
daznentol concern of all the emperors. If the imperial 



dan, dll* Qumerous btircraucracy, and tlte army w»«> to ]>e 
fed, on elaborate tranaportaUon system for Ireavy ship- 
nient was a oecessity. 

The grain tribute is the fundanivuta] cause of the devel¬ 
opment In China of the most elaborate system of water¬ 
ways in the ancient world. The rivers themselves formed 
the skeleton of the system, hut they were supplemented, 
and eventually connected one with another, by a 
of chhaIs, built with great sidll and iriaiutaiQ^ with vigi¬ 
lance. These canals were of course serviceable for irriga¬ 
tion as well as for ti'ausportp but whenever there was an^ 
conftict between the two the emperors ignorEd the needs 
of tile peasants and concet^xated their ^orts on keeping 
the grain boats nkoviDg, 

Floods of course endangered evfsrybody, so ihitt when 
the Yellc3w River dikes overflowed la i6& b^c, great le^'ies 
of soldiers were detailed to help the fanners close the 
br^ehes. They may not have done their work very suc- 
cessfiilly, for a^ain in 13a the river broke through to the 
south, pouring floods and vast quantities of silt down into 
the marshes around die Huai River. Apparently this lime 
the damage was very slowly repaired, for some twenty 
years later the annahsts describe how Wu Tj (the emperor 
wlio was in contact with Mithridates] made a tour of in¬ 
spection and found the breach uneki^;ed. Wu Ti did not 
depend on the soldiers alone; he dragooned dsousands of 
local fanners, who had fought the river aij their lives and 
presumably knew sometlimg about bow to deal with it. To 
help tliem towards success, he sacrifloed to Ibe stream a 
white horse and a jade ring; then, to make assurance 
doubly sure, he ordered oil the bureaucrats and court ofB- 
cials in his retinue to take ofl tlieir s\fk robes and go to 
work, and sIckhI by ^mly overseeing as they slr^iiggled 
up the dike carryfng bundles of faggots alongside the bare- 



footed peasants. At length the breach was filled and the 
dikes made solid again^ and Wu Ti erected a pavilion at 
the place to memortalize his triimiph. 

Despite sudi ofidrts, and despite considerable activity in 
making canals In the two principal valleySi the Httn dy^ 
nasty never built the one waterway that was essential if 
the empire was to remain united, lliis would be a canal 
stretching from the Yellow Hiver in the north, across the 
plain of tlie Huai, and reaching the main stream of the 
Yangtze. It would be a germuie lifeline of empire,'' be^ 
cause it would connect the sclf^sidficienc economic areas. 
Tlie Ilau seem to have been able to keep their urban popu¬ 
lation fed and their armies supplied with groin from 
the Yellow River Valley alone, and to have b«n content 
to hold the Yangtze Volley as a separate economic 
area merely by the force of their arras. Gradually, how¬ 
ever, as the dynasty grew weak in the normal pattern of 
rnhng houses, the Yangtze regions built up their economic 
strength to the poini where they could revolt success¬ 
fully, Around aox 22^ the empire splintered into three 
kiitgdoms. 

As soon as they were independent units, each of the 
three returned to the methods of Ch'in and began busily 
developing its wat€rwa}<s. Wei, the strongest of the three^ 
Ini lit six major conaJs in those parts of the kingdom which 
lay In the Vellnw River plains In northern China. Its kings, 
wiio also governed the Huai basiji, realized the supreme im¬ 
portance of that re^on as a link with the south; there they 
dug two trunk caoals, which were later on to be segments 
in the greatest of all Cliinese achievements in liydiaullc 
engineering; the crucial work that would coniit.'ct the 
whole of the north with the rich Yangtze harm in tile south 
by the Eougest artificial waterway men Imvc ever huilL 
Such a project could not be carried out when the country 



PL*m 10 . Tkt liiidT Oh tfiVhr^ rt/' the eh*t{rnl\ iif g^^^^mphy. A airSp 
froim tlir biTJiiKc ^atc uii \hr ^i^Litr .it E.iLtwiii, >hrm'iii^ Shsllmiill1^3^rr j 
discovciy uf iht- souirr nf r]ir Tis^ris, d.i., [h ihr lowrn of 

liiivjcrcnrm shown Sf.w, ihrr rivn as nowiiii^ out nf ii nioiiiitiiin ri^pir^ 
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Syrism Ministry' for Knieign Affairs] 


was dl^'ideiL Tlie three Icingdotns exhausted then^Jv^ tn 
fruitless attempts to reutiify by force, but the result of their 
wars was only u worse fragmentation. There was no real 
vnificatjou H|;aiii until the begimiiiig of the seventh Ghris- 
tiuii century. Whtm an "empire of all uuder lieaveir wus 
finally achieved again, the first effort of its rulers was to try 
to assure its peruianence by beghmiug the Grand Canal. 

I n the year that the first Han was installed on the Throne 
of Heaven, Setpio Afrieanus, at the extreme western end 
of the civfitzed world, was ruthlessly ptowtng and sowing 
with salt the land tm wlucb, a few months earlier, had 
stood the PliDenjchui colony of Carthage. Carthage had to 
be dcstniyfrd utterly, as Cato had pointed out, because 
it challenged Rome s dearest ambition. When he made his 
speeches in the Senate, Cato had waved aljove his head, 
not a sw'onl, but tiie brand) of a fig tree, as the sym¬ 
bol of the insufferabte offense of the city on the shore of 
North Africa. Carthage had iniinag iM f to create in the des- 
Ms stretching liacb from her coastal site a fiotin'shing 
agnciilture, which was the foundation on which her mari¬ 
time trading power rested. Rome u'as determined to exploit 
North Africa herself. In doing so, and in tackling genetiiUy 
the problems of vrater supply on which empire in the arid 
and semiarid lands around the Meditetraoean depended, 
she was destined to build waterworks on a scale that would 
dwarf anything ever constructed before htr time. 

Ihiring theti foiu: or five hundred years of power, the 
Romans produced many brilliaut engineers, and furnished 
them with unlimited numbers of slaves captured by tlie 
legions and sent in chains to the markets of the capital 
Their huge constructions are stilj the most telling symbols 
of imperiflj greatne&i. When Shakespeare wanted to ex- 
preax the enomtity of Mark Antony's refection of Rome, 
be made tlie beniused general cry out; "Let Rome in Tiber 
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meli, and the wide arch of the ranged empire hiO.'* It is a 
superb plirase precisely because no etticr image could 
such a vivid tutpressiou of all the Roman empire means 
as that glimpse of a gigantic aqueduct stiiding tm its 
ranged columns and wide rounded arches from end to wnd 
of the earth. Though we know now a great deal more than 
Shakespeare did of Roman law and religion and Itleratore 
and private Hfe, tl is still the work of the engineers and 
slaves that gives us our clearest idea of what that relentless 
community achieved. 

The reason we think of tlie aqueduct as a pecidiarly 
Roman achievemeot is not tliat Honiaos in vented it, hut 
simply that they built so many and such large ones, and 
that their historians liave talked so much about them. 
Scstus Julius Frontinus, who was appointed Water Com¬ 
missioner of Rome under Nerva, and continued to serve 
wider Trajan (I.e., from a.b, 97 to 104 J , wrote a whole book 
on the nine artiUdal watercourses which supplied the city 
in his day. The first had been built as early as 31s e.c., 
only a few years after the death of Alexander. At that time. 
Rome had been only a small city-state, whose inhabitants 
liad for several centuries been able to take from the Tiber 
and a few springs all the water they needed. But from the 
beginning of their efforts in this direction, the Rntnans 
seem to have regarded an aqueduct as a singidorly noble 
undertaking, and to have vied with each oilier for the 
honor of building one. Frontinus tells how the blind cen- 
sor, Appius Claudius Caecus, schemed and connived to 
ke^ himself in oi]R(» term after term, in order that he could 
give his name to both the Appian Way and the first of the 
huge waterworks that were to bring in distant springs for 
the refreshment of the city. Forty years hts" the Honuiiis 
celebrated their victory over Pyrrhus liy using tlie cap¬ 
tured booty to build a second aqueduct. 
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As long os the citizens had any say in the affairs of the 
Beptiblic, they continued to develop their water supplies, 
and many of the later emperors seem to have felt that an 
aqueduct anywhere in their dominions was a finer monu¬ 
ment than a triumphal arch. Marcus Agrippa, the tireless 
builder of Augustus* reign, repaired the old aqueducts in 
the city and built several new onesj he was also responsible 
for the most famous of all such woths, the channel that 
passes over the massive Pont du Card to supply the dty 
of Mimes in France^ At Lyons he got another aqueduct 
across a valley by building a siphon of rectangular stones 
cemented together. No fewer than thirty cities of Koman 
Gaol were supplied by aqueducts. Of tlie many in Spain, 
that built by Trajan at Segovia is perhaps the b^ knmvn. 
Hadrian built them in Athens and in Istanbul, and he also 
constructed the splendid series of [hcis and arches which 
brought water from the spring of Zaghouan in North 
Africa down to the town ihot bad grown up on the ruins 
of ancient Carthage, to be stored In renovated Phoenician 
cisterns. 

The Vandal invaders wrecked it, Bvzantine engineers 
restored it, Spaniards demolished It, and finaUy the Bey, 
about the middle of the nineteenth century, brought it 
back into use, utilizing the old waterway where possible 
but adding modem construction and apparatus where 
necessary, to give present-day I'lmis a perfectly safe wa¬ 
ter supply, (F. W. Hoblns; The Stottj of Water Supply, 

p. 67.) 

Even the degenerate Caligula undertook to build two wa¬ 
tercourses into the Imperial City, but Claudius finished 
them and pointedly omitted his predecessor's name on 
either, though he gave his own to one of them. By the third 
century aj>., Rome was drawing from fourteen aqueducts 
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a daily total of some four hundred mill i nn gallons. The 
Romans m general, over a practical people, seem to have 
shared sotncthuig of Prontinus' own attitude towards tlicse 
tunnels and elev'ated cnimk: “With such an array of in- 
dispemahle stnictures caiiying so many waters, compare, 
if you will, the idle P)natnid5 or the liselcss, tliough famous, 
works of the Greeks r 

As the aqueduct seems the very symbol of Bomao piac- 
ticaiily and the canal of Chinese worldly wisdom, so the 
cistem epitomiTcs more of Byzantium than merely its en¬ 
gineering. Again, the rulers of that eastern half of the 
foimer Bomao empire were not served by inventors: cis¬ 
terns had been built all over P^estine and Asia Minor as 
early as the rise of the Grst Flioenfcian trading ports, and 
even those remadcably inventive people were probably 
etaborating a method that had been In use long before 
them. Since they were skillful navigators and colonizers; 
however, they carried the science of cistern construction 
all over the Moditerratiean world, In their principal col¬ 
ony, Carthage, many of the btdldlngs of the city rested 
upon the roofs of large reservoirs quarried out of the under- 
lymg rock. 

The tradition reached Byzantium, of course, throng 
Roman models. Roman engineers, struggling to create in 
the deserts of hlorth Africa a ^mxary that could supply 
Italy, were quick to copy the Pboenician ctstems they 
found. What they built were, as I have written elsewhere, 

not mere storage tanks, such as we are accustomed toy 
but gigantic man-made caverns, hewn out of the rocky 
core of barren hills. Like the Carlsbad Caverns of New 
Mexico and other natural underground wonders, the 
Roman cisterns were composed of a series of huge cham- 
beri. sometimes as much os d^ty feel from floor to 
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ceiling, connected by tunnels, gaUeries, and vaulted pas¬ 
sageways. In iLeir depths, water could be stored for 
years at a tune, and taken out gradually as it wus needed 
for irri^tion. 

To fill such enormous labyritilbs It was necessary for 
the Roman engineers to devise means of catching every 
available drop of the scanty seasonal r ainfall , and to do 
this they worked out an ingenious arrangement. They 
would first select some pbce where there was a natural 
cup ID the hills . . . and erode the hilltops, fiattenhig 
them out like roo& and throwing up earthworks around 
the sides, so that all the rain that fell could be channeled 
into gutters and then down through under^ound tun¬ 
nels into tlie reservoirs below. By such methods they 
Were able to take the water that fell on one acre in the 
hills and make It irrigate eight acres of productive land 
in the volley, (Bdttoin: Let There Be Bread, pp. 

Such storage caves were buRt in many ports of the By¬ 
zantine empire. It was one of the few periods when towns 
have been able to exist in the desolate waste that is colled 
the Wilderness of Zin by Biblical writers and is known to¬ 
day as the Negev, the driist part of southciti Israel. 
From around 500 s.c. to about the time of Christ, the 
Nabataeans, an Arab people whose capital was the rock- 
Itewn dty of Petra, were able to ^ow olhnes and vuies 
in that trearly rainless area by planting them in '‘dew 
mounds," an ingenious arrangement of piled-up flint peb¬ 
bles which would condense the dew out of the cold night 
air and percolate it down to the roots of plants before ft 
ctmld evaporate. They also used small earthen dnmK to 
catch flash floods, and other devices. In Byzantine 


s^veml cities flourishiiig iti the Negev drew water hrctn 
large tindergnound cutems. 

It was m the city of Byzautium itself that the most splea- 
did cisten^ were builL There the plaia^ crudely tiached 
cavern became a piece of palatial tmdergraund architec¬ 
ture. The reservoir now known as Yerebatau Sarayj, built 
possibly by Consiantine and restored by Jusiinianr is still 
not only a usable cistem hut one of ihe showplaces of 
modem Istanbul. Three hundred and sUty-Bve marble col» 
umns* each over forty feet high and lopp^ with an elabo- 
lately carved capital, support arches that carry the vaulted 
ceihng, creating when the water is low an effect like that 
of a vast drowned cathedralH This was only one of the nn- 
meroiis cisterns that assured the water supply of Byzan¬ 
tium, a series of structures that seem to aymbalize the dank 
and murky splendor of that tortured civilization, hoarding 
up streams of enlightenment that had Bowed down from 
the older empir^^ to grow stale in the darkness against the 
coming of the barbarians. (Plate g) 

Tlie variety and scale of hydraulic engineering projects 
in the ancient world indicate again tJmt by the tune of the 
emperors the signtficance of rivers themselves In human 
life had changed. Now that men wort able to huiid so 
many kinds of waterworks, dties wore not so dependent 
on the livers For their water supply^ nor were farmers for 
their trngatioo.. Just as^ In transportation, the river had be^ 
come now only a link Ln *3 system that included canals, 
lakes^ oceans and land routes^ so m the basic necessitiGS 
the river wm now supplen^ented by all sorts of man¬ 
made structvires which could utilize raitifall, rmioff, tmd^- 
ground ^ring, and Ilasli flood. In the older centers of 
agncuJturci the river remained the primary source^ but 
there the task of the emperors was simply to keep in repair 
the systems Uieir predecessors had perfected. 

ig8 


The chief impression left by the watetworis of the im¬ 
perial ages is one of sheer magnitude. Very little was 
iuvesited. It b true that in making the great Chengtu ini- 
gation system Chinese engineers dcjvised movable Hgtn a 
and spillways in order to divert the Min River only at cer¬ 
tain seasons. But wliat makes the whole project one of the 
wonders of engineering in the ancient world is the enor- 
iDDus cut that carries the river periodically throu^ a 
mountain, and the 7^ mUes of artificial chaiuieis into 
which its waters are divided so that they may fertih'ze half 
a miliion acres of good land. In the early part of the 
period, if not before, adjustable sluice gates were intro¬ 
duced on Chinese coiuils, and these led to sequences of 
gates for the convenience of traffic, but there is no evidence 
that the pound lock, ihc really revoluUonary invention, 
was evolved before aj>. 825, The imperial cand system im¬ 
presses by its grandeur rather than by ingenious detail. 

Finally, as we sliall see, in the mid^e of the imperial 
age men of the Graeco-Roman civilization made perhaps 
the most important of nil discoveries about rivers, but it 
was so completely revolutionary that the societies which 
brought it forth bad to reject it lest it destroy them; it could 
not be brought under the sliadow of tbe wide arch. On the 
whole, so far os water engiueering was concerned, the em¬ 
pires did not encourage experiment; their adiievement 
lay in devebptng earlier forms to staggering proportions. 
What their forefathers had done, men did again, but on a 
scale never dreamed before and unsurpassed later, i m t d , 
in the most adventurous period the minds of men Imvc 
known, the full resources of twentietb-oentory science 
could be brought to their service. 
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CHAPTER VlIX 


I'he Rivers Beyond 


In the wide world of the deified emperois, the lequire- 
ment5 of trade and the need of onlinary pet^le for water 
w'ere not the only factors that brought men into new re¬ 
lationships with their rivers. As they developed more abil- 
tty to use it or to do without it, their attitudes towards the 
river changed also. A force that can be contintted or dis¬ 
pensed with does not command worship. With the increase 
of human mastery, the old river gods departed from their 
favorite haunts leaving a gap in men's spiritual life that 
has never quite been closed. A science of medicine gradu¬ 
ally dispbeed the water rituals and the healing streams, 
and even fortunetellers became 1^ interested in the stain 
of sacrificial blood in a stream tlian in the fall of a tossed 
coin. 

Since the nature of an empire is to etj^nd as far as pos¬ 
sible and then to hedge itsdf round with defensible bor- 
derSt emperors are concerned to know what wide and deep 
natural nmats their armies can reodi and Ivold against at- 


tack, tnd where ‘'the E>arbaTians must be Eield back." as tbe 
Ranun tladhan put it, "not by nveis but by watls." llie 
search for both trade ronies and water boundaries brought 
many new streams into the consciousness of men, greatly 
enricliing the general knowledge of tlie rixe and shape of 
the habitable world. With the sweep of armies and cara¬ 
vans out beyond the limits of earlier geography, men come 
to the bonks of iinliKiwn rwers. and looked across thetn 
to nameless plains and mountains down the faFtfier side 
of which must flow yet wilder stteams—througli what 
strange lands, and to what ummaginable seas? Confroiited 
with mch mysteries, men began to grow impatient with 
the myths that had preteaded to explain the shte and shape 
of the earth and the cour^ of its rivets. Out of that im¬ 
patience came one of the major contributions of tlie im¬ 
perial ages to human knowledge of rivers, that is. their 
effort to found a real science of geography. 

The earliest attempt at a sctenlific description of the 
world, the geography attributed to Hecatnens of Miletus, 
was written just os the Persians were invading Greece, and 
it shows how little the Greeks knew before Asia was forci¬ 
bly brought within their ken. Mesoputonua. Egypt, the 
Aegean area, and the sea lanes westward to Sicily and 
north into the Block Sea are fairly wed de^'ribetL But 
when tfie author gets across the Coxian Sea into Central 
Asia, his knowledge hays out, and though he has heard 
of the north western ports of India be does not know the 
Ganges, Until the Persians came, bringing gold that could 
travel anywhere, there was no pressing reason why he 
should. 

As a resuji of the movement of men and ideas in the new 
order of things, within a century after this hnt geography 
was writtcD Herodotus was able to weave into his great 
history an astonishing amount of geographical informa- 
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tiCD. He knew the tuune^ and the general courses of hui>> 
dreds of rivers, what kind of people lived along their banks 
and what were their customs, iheir tmditioins, and tlie 
products of their lands. He could describe for his readers 
the irrigation systems of Egypt and of Mesopotamia, could 
tnfonn them that **1110 Indus is the only river other tlian 
the Nile where crocodiles are found*' and tliat the curative 
properties of the Teams are especially effective against 
scab, both of men and of horses. In an amazing geographJ* 
cal tour de foroe he could name all the rivers that flow into 
tlie Black Sea, from the Danube right round to 

. . > where Maeotis s!ee|K, and hardly flows 

The heezing Tauais throu^ a waste of snnws, 

(Tope) 

He even knew, or thouglsi he knew, the sources of all the 
rivers he mentions except the Borysthenes (the modem 
Dm'eper) and the Nile, but comfoirted his ignonmee of 
these two with the remark; “Nor. I think, does any Greek " 

Admittedly some of Herodotus* ‘'tacts'* hns'e been cor¬ 
rected by later geographers; but the sutprinng tiling about 
his book is not the occasions] evidence of his genera¬ 
tion's mistakes and mrsconceptioiis, but the extraordlnar)' 
wealth of it? information. Within fifty years, the impor¬ 
tance of livers in the new conceptions of the world was 
underlined by the appearance of a treatise entirely de¬ 
voted lo them. It w'os written by Clesias, another Greek, 
wiio was court physician to . 4 rtaxen(es Mnemon. Altlmu^ 
woefully madequatc by modem standards, it was suffi¬ 
ciently informative that it could still be used five hundred 
years later as a source book hy the autlior of an essay on 
the subject. 

From this time forward, knowledge of geography in gen¬ 
eral, and of rivers in particular, increased steadily, ft was 
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fed prindpaDy by tiaden* reports, as they struggled to ex> 
tend their activities into new areas, and by the notes of 
men who began to go traveling for the sheer pleasure 
of discovery. Government officials like Megasthenes, or 
Patiucles who governed the Central Asian province for the 
Seleucids around a8o a-C., also sent back to the capitals a 
steady stream of reports from their distant outposts. Hanx^o 
the Caitbaginian went out through the Cates of Hercules 
and some way down the coast af Africa; Fytheas of Mar‘> 
seilles explored the Atlantic coast of Europe^ poking his 
prow into the inouths of rivers no civilj2ed man had 
dreamed of, and sailiog right round the British isles. 
In other directions, men from the Mediterranean lands 
himted part way down the east coast of Africa, crossed tljo 
Jaxartes in Central Asia, and began to use the rivers of 
India in their search for pepper and silk. And back along 
all these routes trickled the reports, sometimes factual, 
sometimes htgjdy embroidered w'ith sailors^ varus and fab- 
ubus tales, to be mulled over and sifted by riay-at-bomes 
who were Uying to ooustruct out of them a ratioiud ge¬ 
ography. 

One of the two best geographers of the -classical period, 
Strabo, has carefully explained the importance of such re¬ 
ports, He himself was a great traveler—''I liave traveled 
westward from Armenia as far as the regions of Tyrrhenia 
[TiiscanyJ opposite Sardinia, and southward from the 
Euxiiie Sea Os for as the frontiors of Ethiopia*—and was 
rather smug about liaving actually seen more of the lands 
he describf^ than most other writers. 

However, the greater port of our material both they and 

I receive by hearsay and then form our own ideas of 

sliape and size and also other characteristics, qtuditative 

and quantitative, precisely as tlie mind forms its ideas 
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from serise impressions—for our senses report the shape, 
color, and size of an apple, and also its smelt feet and. 
flavor- and from all this ilte mind forms die concept of 
apple . . . And men who are eager to leam proceed in 
)u$t this way: they trust as orgftns of sense those who 
have seen or wandered over any region, no matter wliut, 
some in tliis and .'Miiie in that part of the earth, and they 
form in oue [tiagrmn their mental image of the whole 
inhabited world. (The Geographi/ of Strabo, Loeb 
Classical Libmry edition, vot t p. 453>) 

As for (he riv«s he saw nr beard of. they had become, 
to Strabo (c. 63 n<c.-A.t). 23), one of the two most essential 
featuies in any desCTiption of ttie earth; they and the 
mountain cJiains served, as be put tt, to ’‘geogiaphh^* a 
country. In describing them, he was scrupulously careful 
to distinguish fact hnm beltevafalc surmise, and both ftom 
pure fancy. 

Jlis successor, Claudius Ptolemy, who worked in Alex¬ 
andria from A.ti. lay to around 140 or igo, has been called 
'*so careless u to be worse than useless" on the subject of 
the rivers of the world. He is accused, for example, of neg¬ 
lecting all the major tributaries of die Rhine while men- 
ttmu'iig a quite obscnre one merely because it happened 
to be the boimdary between two Roman provinces. But it 
may be observed tlrat to the practical Romans for whom 
he wrote, that minor tributary was, after all, the important 
laudmari; they wished to know about; as for the streams 
we consider major, the chances ore that neither Ptolemy, 
nor most people in his world, had ever heard of them. It 
is nl least evidence of his conc&n wjth rivers that he is 
the first writer to observe the relationship Iwtween the 
Tennis ( die modem Don ) and the Volga, and to describe 
the latter correctly os flowing into the Caspian Sea. That 
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people of the caliber of Stnibo and Ptolemy should not 
iiave known many things that we know, or tliat PUny's oot- 
lection of admittedly toll tales should have outsold both of 
them, need not surprise us. What is really remarkable 
about the work of the classical geographers is the large 
amount of accumt© and, to their coutemporarics, valuable 
infoimation they were able to assemble. 

It would have been even more valuable if they hod Ijeen 
able to exchange ideas with thetr colleague in China. 
When the purpose of men is to found a new sdence, two 
civilizatioos are apt to be better than one; and the f^K in e ^ 
were making discoveries and perfecting fools that were uo* 
known in the Mediterranean centers. About the time that 
Herodotus was writings the rationalist Usimen Fao was 
abolishing human sacrilice to rivers, and the shift away 
hum superstition towards science was imderUm^ by the 
scholars who were compiling the earliest surviving docu¬ 
ment on Chinese geography, nrhe Tribute of Yu" takes its 
name from a legendary hem, it is true, but there is nothing 
mythical about its attempt to describe niue provinces in 
terms of the kinds of soil found in thi^m, thpiy characteristic 
products, and the waterways running through them. It has 
been called, in fact, "a primitive economic geography." In 
the fifth century b.c., Chinese geographers knew very little 
about the whole country we call Oiina, but they knew 
enough to begin with the rimple practical facts about their 
various small kingdoms that were of value to farmers, sol¬ 
diers. and government oHicials. After the first einpiie was 
established, they began urriting official histories of each 
reign, and from around ao n.c. each of these included a 
speda! ^pter cm the geography of the regions over which 
the emperor rul^. By that time, the first of the great series 
of Chinese books devoted to rivers was written (the "Wa¬ 
terways Classic")* in which 137 of the rivers of China are 
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described. Wlien book was revised ta the sixth century 
A.n.t the knowledge of fivers had grown so much that it was 
enlarged to nearly forty times its original size> There is 
nothing in Mediterranean classical literature to compare 
with thf-'i encyclopedic work. 

Another subfeot on which China could have taught the 
West much it did not know was the mak ing of maps, for 
although cartography was apparently attempted in the 
Mediterranean world far earlier than in China it never 
developed to so high a degree of perfection* Curiously 
enou^ the first mention of a map in Chinese records is 
in connection with the political sknlduggery that went on 
just before the first empire was created. At about the time 
when two of the rival kingdoms were trying to divert die 
King of Ch'in Emm conquest by getting him to budd the 
Cheng Kuo canal, another potential victim of his growing 
power tiled the more direct method of assassination. On 
the pretext that the State of Yen proposed to make him a 
present of one of its provinces, on envoy arrived at his 
court bearing a silk map of the pravioce in question rolled 
up in a bamboo case. At tile climax of his presentation 
speech he unrolled the map and whipped out a dagger 
concealed in its folds. His trick failed, because the king's 
bodyguards reached him before he reached the king. And 
like the Cheng Kuo canal, the map only whetted the ruler's 
appetite for conquest, tlius helping to bring about the first 
unification of China into one empire. 

When he had made hunself "emperor of all under 
heaven" a few years later, this Ch'in Shth Huang Ti or* 
dered his officers to collect every map they could find in 
all his newly conquered realms. These maps were kept m 
secret archives while the scholars labored to perfect them. 
Huang Ti was apparently the first emperor in the world 
who had any visual record of the domains he ruled, and it 
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b clear tliat he tmderstood their value. His infiaence on 
map making oontiuued after his death, for when bis comb 
was built is 210 ».c. its principal decorative feature was 
a megnificent map. "In the toin!>chamber the himdred 
'water-cosTses, tlie Chiaiig [YoogtzeJ and the Bo ^Yel- 
Jdw], together with the great sea, were aD imitated by 
means of flowing itieicury, and there were machines wiiich 
made it flow asd circulate. Above, the cetestial bodies were 
represented; below, Uie geogrsptiy of the earth." All this 
sounds as if Chinese techniciani at this period had already 
produced a relief map, for tlte mercury must have flowed 
in channels and depressions. Hehef maps were undoubt¬ 
edly made later on, for there is a record of a general who, 
in A.n, 3a, eaplaincd his strategy by means of a map in 
which valleys and nioun tains were indicated by relief 
modeling in rice. The rice^mound technique was widely 
used in succeeding centuries, and m the ninth an essay was 
written explatniog how it should be done. One wonders 
if Huang Ti may have designed tlie map in liis tomb him¬ 
self, after the fasliion of many Kings of Kings who planned 
their own mausoleums, to display what he felt was a mayjr 
accomplishment of bis reign. But whether be originated 
the art of relief mapping or not, he deserves to fje re¬ 
membered as one otf the great patrons of tlie science of 
cartography. 

The Han dynasty which succeeded his seized, along 
with the rest of his property, the secret archives in which 
Huong Ti had kept his colJection of maps, and throughout 
the four hundred years of their rule it reniained one of their 
Jealously guarded treasures. When the redoubtable Wu Ti 
—he who had closed the breach hi the Ydtow River dikes 
and had sent bis envoys and merebaots clear to Porthla— 
invested three of bis sons with tlie flignity of feudal 
princes, the most precious gift be bestowed on them was 


a series of maps of the whole empire which thiG>' would 
one day hove to admluister. 

By the eiid of the Hon period, map making in Cliitia had 
developed to the point where it could produce one of the 
world's ^eat cartographers. None of the maps of Pbei 
Hsiu (a.d. 2^4-2:71) bos survived, but we have lits own 
account of the work he did end the methods he used, and 
it reveals 3 knowledge and skill untnatelied outside China 
for many centuries. He undertook to collect end re^'ise oD 
the earlier maps in the secret royal archives: "I have ei^ 
omined , . . the mountains and lakes, the courses of rivers, 
the plateaus and p lains , the slopes and marshes, the limits 
of the nine ancient provinces and tiie sixteen mudem ones, 
taking account of places where the ancient kingdoms con¬ 
cluded treaties nr held meetingt. and lastly inserting the 
roads, paths, and navigable waters." But Jn cnnstmcting a 
new map bom these materials, Pliet Hsiu worked out re¬ 
markably sound principles of map making: he used a scale, 
so that each inch on the map represented an exact HLs tani'p 
on the ^undi he used a rectangular grid, and liie system 
of oo-ordinates for locating pbces accunnelv; he took ac¬ 
count of differences in elevation, and devised "means by 
which one rediH:es what ore really plains anft l iiltt to dis¬ 
tances on a plane surface," and ways of using geometric 
figures to get accurate measurements m rough country or 
over water where surveyors could not work. On the use of 
co<<irdmates, incidentollyi Needham remarks that "the 
very fact of drawing; maps on sitk would invite the sugges¬ 
tive idea that the position of a place could be fixed by fol¬ 
lowing a warp and a weft thread to their meeting place." 
But however it happened, in Phei Hsiii's work mapping 
fiecame on exact sdence, and the humam mind made a long 
stride towards a TalionaJ comprehension of the wo rld. 

Virtually nothing of this splendid work, nor that of other 
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C^jpyriglii RerrtVed ' 



Chinese carto^phen fn tlie foltcnvtng centuries, ever 
reached the men in the Meditetranean area who could 
have used it to their groat advarttage. In the imperia] ages 
there was not one dvilization but severnL self-sufficient 
and isolated, and Urey never achieved an international 
community in wliiidi the accamplishments of one could be 
known and usefully adapted in another. There were Chi¬ 
nese rivers, Indian rivers, and the rivers known to Bomans, 
Persians, and Egyptians; but there wus no science of rivers 
known to all. 

In both Orient and Occident, many questions remained 
deeply mysterious. Altliougli by this time the general 
sliape of a river from its source to tlie sea had been de¬ 
duced, and although a few had been explored tliroughout 
their courses, each new stream that wus discovered im* 
mediately excited b host of qiiestioiis, The most itisistent 
wus the query* ‘‘VVhere docs it come from?'* It is a strange 
preoccuputiou, peilmps, that urge to know where a river 
begins. Yet it seems to bave haunted men at every stage 
of their discovery of the world, and to be especially strong 
at times of sudden expansion. The Romans never found 
the source of the Nile, though even Nero sent an expedition 
to look for it; that remained one of the most tantalizing 
mysteries in the ancient world, and indeed thiougb nil of 
human time almost to our own dny, 

Thoogli the Chinese in their various imperial ages were 
also busy tracing their liveis, it was nut until the seven¬ 
teenth century that the great explorer Hsu Hsia-Kuo 
found the sources of the Yangtze and the West River, and 
discovered that Mekong and Salween are two separate 
streams, lu the early empires, geographers were naturally 
more concerned with the Yellow River, since its upper val¬ 
ley gave access to the westcro areas whi?r« tbdr traders 
and soldiers ^ere exIendiDg their infiueiice. For some lea- 


o 


209 


son, these early travelers assumetl that a river in Sinkiang, 
the Khotan, must be the upper readies of the Yellow; since 
they could trace no direct connection, they decided diat 
it must flow uoder^nund through long stretches of its 
}oumey to the sea. Ihis noticm was generally accepted lor 
some eight hundred years, imtil in aj>. ^ gener^ lead¬ 
ing his army up into Tibet to put down a rebelliun. traced 
the river to a lake tliat Is actually very near its source. Al¬ 
though Kublai Khan sent a scientific expedition to try to 
plot the whole course of the Yellow River more accurately, 
their ultimate goal, the exact spot of its origin, was never 
reached until Qiinese scientists foimd it in igsa* 

But as early as 85^ BjC. bad come the drainatic moment 
when Shalmaneser Eli of Assyria saw the sotirce of the 
Tigris and knew that be had reached the fountainhead of 
his country's wealth and power. {Plate 10) 

In the seventl) year of my reign [he records] I marched 
against the cities of Khahinl of Til-Ahni. TIl-Abni, his 
strongboldj together with the cities round about it, 1 cap¬ 
tured. 1 marched to the source of the Tigyis, the place 
where the water comes forth. 1 cleansed the weapon of 
Assur therein. 1 took victims for ray gods; I lield a Joyous 
feast. A mighty image of my majesty I fashioned; the 
glory of Assur. my lord, my deeds of valor, all I had 
accomplished in the lands, T inscribed thereon and I set 
it up there. (Inscription on the Black Obelisk from 
Nimrud, quot^ by Frankfort: The Art and Architec- 
ture of Ihe Ancient Orient, p. 90.) 

Shalmaneser was a wairior—like all the Assyrian rulers, a 
man who gloried in stau^ler for jtx own sake. Yet Khabini 
and all his cities, which must have provided a hecatomb to 
the glory of Assyrian brawn, are passed over with a mere 
notation. What provoked Joyous feasting, sacrifices, and 
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mi^ty coimneinorativc Images wns the dlscoveiy of the 
place whete the water come forth. So fondly did the king 
remember this explDit that when he conunissfoDed artists 
to en^ve and emboss a representalioa of all his cam¬ 
paigns on the wide Eircoze lunges of his pabce gates, only 
one incident is allowed to ioteiTupt the monotonous chron¬ 
icle of conquest. It is the scene of his great discovery, the 
one dvithong achievement of his life. 

Despite sueh discoveries, and the evident satisfaction 
when they were made, the problem of the origm of rivers 
v/as not yet solved. For though one found the spot where 
the water gushed fortlt from tlie earth, there rennuned the 
questjoo of how it got there. And men were equally puz¬ 
zled to know where it hnalTy went. How did it happen that 
although all the rivers nui into tlic sea, the sea is not filled 
to overflowing? There were many curious explanations of 
these mysteries, but the most generally accepted was one 
that seemed to explain them both. It was that sea water 
finds its way back under the land tluvugli a vast netwoHc 
of cavities, tunnels, and fissures; whence it reissues in 
springs and river souicts. In describing this supposed cir¬ 
culation of earth's waters, Sencica compares the passages 
to the veins, arteries, and canals of the human body. 

Ariiftotle Imd pointed out that sea water evaporates, and 
the resulting rain clouds, akmg with the return of water 
through underground passage^ apparently satisfied his 
question about the constant sea level. But it was another 
part of the problem tliat botliered him: he could not be¬ 
lieve duit rainfall plus subterranean circulation wm suffi¬ 
cient to account for the enonrtous volume of water that 
pours daily down all the rivers of the world. So he decided 
that air also mu.st penetrate into the earth throu^ still 
other caverns, and the cold it encotmtered there must chill 
and liquefy JL Since most rivers, in his belief, rose in 


roountflinaus coujitry, mouiitaiiis musK be in reaKty bcmey- 
combed with ducts and siphons and condeiisatkin chain- 
E^ers. This reasoning produced a corollary; since most □£ 
tlie rivers he knew about were said to flow fmoi the north, 
then the nortbeni parts of the world must be lugh and 
mountaimuis^ 

This complicated theory was used later qd in an attempt 
to unravel that other great mystey of antiquity, the source 
of the Nile. Vitruvius, the Homan architect and military 
engineer who wrote oiotmd 15 b.c., took the notions of 
Aristotle and combined them with a fiew hints from Strabo 
and with vague reports he had heard &om hetts'en knows 
what source to produce one of the weirdest of all theories 
about the Nile- He was apparently $0 firmly rxmvinced that 
all rivets must How* southward from sources in high moim- 
luins that he could not believe the Nile could achmlly ^aw, 
as It appeared to do, horn a soutlierly source. So after nanir 
ing all the other great rivers he has heard of, and pointing 
out that all of them rise *m the north,' he ends his cata¬ 
logue with a stream be calls the Dyiis, which he says 
“cODi^ from Mount Atlas'* {that is, the Atlas range in 
North Africa). 

This riverrlses In the north [i.e,, on the southern slope of 
the mountaiiisj, turns to the west to Lake Eptagonus 
and there changing its name is called Agger. Thence it 
flows from Lake Eptabolos luider mountains of the des¬ 
ert througlj the south and flows into the Marsh so-called. 
It then winds round Meroe, whitdi is the Southern Ethi- 
opiun kingdom, and tuming from these marshes through 
tlie rivers Astawiohas and Astoboas and many others, it 
arrives through the mountains at the Cataract. Tiience 
rushing northwards it passes Egypt, lietween Elephontis 
and Syenc and the Theban plain, and is there called the 




Nile, (Vifraeitcr cm Aichitectur^ Loeb Ciasical U* 

brary edition, voL ii, p. 149,} 

Such were the speculatiom oF well-iTifarmec! laymen in 
die days when the science of geography was m its infancy, 
and naive as seme of them were they served a piixpose. 
Under the rule of the deified empemfs. the world had 
grown incompatahEy largei; there were always new bound¬ 
aries to be crossed, strange pec^bs to be dealt with, fresh 
markets to be opened, new routes to be discovered and 
made safe for traffic. There were eminently practicaE rea¬ 
sons why the geographers shouEd be encouraged in their 
efforts to know and to map the coasts and the rivers and 
the passes through mountain ranges, and to deduce as well 
as they could the probable course of still imcrploied roads 
and waterways tliat might lead to further expansion. The 
great fresco maps of the Homan empire that adorned some 
of the principal biuldings in the capital may have l>eeu 
shockingly incorrect by modem standards, but they at 
least enabled men to think with a certain apprx>ach to 
realism. 

In Hnnmiurabrs world there bad been one river, and the 
ancient Egyptians bud liad no word Eor people living out¬ 
side their valley and delta except “nonhuman." Now there 
were hundreds of rivers, and they all Bowed to the sea; 
there were hundreds of tribes and nations, and they w‘ere 
all human beings. If they could all be explored, all con¬ 
quered, all brougfjl under tlie shadow of the wide arch, 
perhaps 0 world of mao miglit be created. Pcrhapii force 
and guile and emperor wotsiup miglit tuni the barharinns 
into customers and there could be peace. 

That dream was never realnced, of coune; tlie empires 
did not create a community of interest that could be sltared 
by mankind os a whole. But they did amuse in men the 


first glimmeiingi of 3 geniiindy scienttfic curiosity afxmt 
rivers. And such scientific inquiry os there was did produce 
certain bits of knowledge which ineii would eventually use 
to forge new rektionsliipa with the wat^ that Bow aver 
the earth. Exact knowledge of the source, the dlrectioo, 
and the mouth of a river is, of course, scientific knowledgCp 
as facts about its navigability^ the roads through its 
valley, the towns along its hanks, and the kind of people 
who use it^ But the cifriosity of men in the ctassieal em¬ 
pires went beyond these rather obvioijur questions. 

To take one simple example, the geographers of the pe-^ 
riod are ciot content to record simply that fish are taken 
from a ^ven rivet- Strabo, like Herodotus before him, was 
particularly interested in tlie fact that different rivers con¬ 
tain different kinds of fish. for fish in the Nllo,^ be re¬ 
cords, "they are Indeed many in nmober and different In 
kind, with a special indigenous character, but the best 
known are tlie ox 3 ^hyiicliu 5 , the lepidotas, latus, alabcs^ 
coradnniis, choeius, and phagnorios**—a list that may well 
have sounded as exotic lo his con temporary readisrs as it 
does to us. Tile interestmg thing for us is not the show of 
learning but the observation that Nile fish have “a special 
indigenous character." The point Is made clearer in 
his remarks on some Infonnation be picked up from One of 
his literary sourct^ about salt-water fish that enter river 
mouths; "‘Aristobulos says that on account of the crocodiles 
no sea-fish swim up into the Nile except the thrissa, tlie 
cestreus, and the dolphin^ but tliat there is a Imge number 
of different fish in the Indus " Herodotus had paired the 
Nile and the Indus as the only two rivei^ which Imd cTt)Co- 
diles, and it is clear ttml what aroused Strabo’s interest Is 
that rivers similar ju one way should be so different in no- 
other. Thb kind of note taking is the beginning of sefenoe. 

Ancient Indian Litemture shows a similar ywakenlug of 
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interest in the fact that rivers ere not all alike. AJthou^ 
river water generally is described as "transparent, light, 
stuniiiating, tasteful, appetizing, sweet, and lukewarm,' 
Indian writem were at pains to point out that its proptiiiiea 
vary according to the localities ifiiough which particular 
rivers flow., Tlicy observed that vs*ater (lowing over rocky 
or sandy beds is more likely to Ijc pure than that which 
flows over mud, and that the waters of sluggish rivers arc 
hicavy while those of rapid ones are light. This kind of thing 
may not represent a great contribution to sciemee, and 
modems may be incilned to dismiss it as scornfully as they 
reject tile notions about one Indian river causing rheuma¬ 
tism and another curing it- But it Is certainly nearer to 
science than the earlier Creek assumption that cows drink¬ 
ing from one river would produce black calves, while the 
waters of ano ther stream would mevltabiy cause the calves 
lo he red. 

Of ennsiderabty more importance were a whole series ol 
observations that scientists began to make afxiut the wort 
of rivers. There seems to have been little, if any, under¬ 
standing in the Meditmancan areas of Uie way rivers 
erode the land. Working farmers may have tmdeistood it, 
for from very early times they were practicing terrace cul¬ 
tivation, which is B slirewd way of preventing one kind of 
erosion. The scientists, however, say little about tl. The 
idea of a river cutting back at its head and carving oat 
its own valley seems not to have occurred. But from at least 
the time of HerodotuB, Greek observers were thoroughly 
aware of the way rivers bring down silt and pile it up at 
their mouths to form deUas. All the geographers mention 
this fact, and all were greatly impressed by it, Herodotus 
uuderstood clearly that the Nile delta had been built en¬ 
tirely by the river Itself, and the vast extent of its work 
filled Iiira with awe^ in order to commimlcatc something 
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if the Nile coidd be diverted into tba Red Sea the silt would 
entirely fill it up m the spaee of some 20^000 yesars. Aris¬ 
totle^ a more cautious iiiind* was njevertlieless disturbed by 
reports be hud beard of how the Dot was dltliig its mouth 
in the Sea of A210V, and predicted that in time this shallow 
Lake Maeotis,^ as his geueratidn called it, would disap¬ 
pear! leaving the Creek coiomes al its head stramJed far 
inland P In facL most of the geogmphers seem to have been 
seriously worried about the possible calanittaus effects of 
river silting; either that^ or they took a special pleasirre in 
frightening their readers with tiieir predictions uf deltas 
to come- At least they went out of their way to contemplate 
the euonnons amoiutls of rilt that were steadily pouring 
into the Black Sea from all its rivers, to announce that riv¬ 
ers pudawig out from the Cihchtn const would eventtmlly 
build a land bridge clear to Cypiiis, and to warn diat the 
Achelous in Crccce itself, wlijcli had already overtaken 
some nearby oirshorTf? biands^ would evcntiiaily create on 
isthmus right across die Cult of Corinth* 

Apart fium a fair umomit of dredging of Itarbors and 
canals^ it is not clciir tJmt ihe^ ob^r\'iitiDns on the role 
of silt had very much praetical result in the western coun¬ 
tries. Egyptian and Mesopotamian farmers must have had 
some understanding of the nuLritioiiul value of slU, Ihjw- 
ever^ and it Es ceriain that Chinese farmers did. Tiieir 
knowledge of its fertilizing effect seems to gt> back to 
extremely early periods; In an Lmcient folk song llwy 
chanted: 

Picks and iliovels are oii good as clouds^ 

And opemtig dykes is like bringing ruin. 

A Uin 10 fou or busfiels] has seveml Imi of sift. 

How It irrigates and fertilizes! 


It m^kes our crops glow hi^ 

And feedii toilliciiis of moutlis at tlie cafHta]. 

But tlie ceutmies weint <m^ farmers and $ciaitist$ Iramed 
that stk, vtiluablo as ft may be» Sdmctimas to be crm-^ 

trolled^ Anrms tlie diousanti miles or so of whole dolLajo 
flood plain, the Y'etbw Hivex^ sluggish with its extreme 
burden of ^ilc, slowly builds its higher jitwI higlier 
above the surroimdiitg land. For centuries the Chlnesse liad 
tried to keep qoutxol of the river by building thejr dikes 
higher each year, in a cOJistant battle to counteract the 
elfect of ihat steadily rising bed. But there was another 
school of thought among the hydraulic experts, men w^bo 
began to leach that the thin g cOfUd be better done by forci¬ 
bly deepening the channel. These men argued, with ChaBg 
Jung (c^ niun. io), that “the nature of water is tu iiiDve 
dcm^iward} if it moves fust it will Itself scour out its bed, 
and will scoop out great hollows and deep places." Fortu* 
irately, tliey did not all follow him to lus bureaucratic con¬ 
clusion that the way to solve tlte problem was to reduce 
iirigatton and keep the waterways full for the transport of 
the groin tribute. Instead, tliey studied dredging, and for 
centunes Chinese river use was enriched by the lesuib of 
buitfui argument between the partisans of high dikes and 
the partisans of deep ebanneU. Tlie over-all result was the 
amassing of a wealtli of information in China about both 
the teoring-dow'o and the building-up effects of river flow, 
much of it summed up fumlly in the epigram: '‘A good 
canal is scoured by its own water; a gixxl embankment is 
consolidated by the sediment brqu^t against it.** 

All tliese bits and pieces of knowledge about rivers and 
their ways had their effect, and undoubtedly increased the 
control men were oblo to exercise over their em ironment. 
Each had a certain value In itself, thou^i its value in rcla* 
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b'on to Dtlier facts would not be fully realized until tt could 
be fitted into the great synthesis of river knawledge which 
was achieved at the begimiing of our twentieth century. 
Seen from our present point of view, some of the insists 
of the imperial ages appear startlingly modern. At certain 
points, men of the ancient world ^m to have been almost 
on the verge of the great discoveries themselves. The con^ 
trol and use of silt, so much a concern of our modern whole* 
basin engineers, is a case in point. But a state of affairs 
in which the significance of all these various details could 
be perceived, and hi which they could be related to one 
another in a piuductive framework of thought, would re¬ 
quire nLany more centuries of patient work and a different 
organization of human society. 

In the meantime, at the height of the imperial age, men 
made one more discovery, and it is in some ways the most 
important fact about rivers that has ever been found out. 
It was sblrevoltitionary in its im plic atio ns that its discover* 
era could not fit it into the pattern of relationships in which 
they tived; it would wait in the darkness (dr centuries be¬ 
fore society was able to use i( widely. But eventually it 
would provide the key to a world the empires never made. 


CHAPTER IX 


Rivers Enslaved 


Ip SPECULATION about tile course of the Nile were ^ 
Vitnivius had to tell us, he would be merely a curiosity. 
But as a matter of fact, bis book ( its subject is really archi' 
tectme) Is one of the great landmarks in the history of 
mens relations with the rivers of this planet It gives us 
the earliest scientific description we have of certain ma¬ 
chines wliose appearance is on event comparabte with the 
discovery of fishing or the art of drainage and irrigEtion. 
For by his time, men had at lost harnessed the power of 
fiowing water and made it peifann work. 

Vitruvius treats the momentous event quite casually^ as 
if a revohitionary increase in men’s power over tlie envi- 
romnent were nothing remarkable. After be has finished 
with all the important th^gs an architect ought to know^ 
he finally writes what is virtuatly on appendix on varknis 
machines that can be used for one purpose m another. In 
the first chapter of his tentli book, he simply names a num¬ 
ber of tools and machines which he says are well known. 


and then^ almost as sai afterthought, decides to "mcptam, 
so that they may be Ictiown, madiines which are rarefy 
fTfipiot/ed" (my italics). One of these machines is a water- 
lifting wheel which is turned by the force of the moving 
water itself, and one is a water-driven milL 

Ever since agriculture began> a very targe part of the 
total work energy of the world had t>een spent in the per- 
fomuince of two onerous tasks, both alisohitely essential 
for human survivaL One was tile necessity to lift a certain 
amount of water from rivers, wells, or cisterns, both for 
human and animal consmnption and for itrigationt tlie 
other was the need to grind grain into a flour that could 
be used to make bread. The simplest way to do the latter 
is to spread out the ^ain on a flat rock and crush it by 
dropping another rock on top of it The stone mtist be 
dropped again and again to make a handful of flour, and 
in the earliest days of breadmaking women spent an in¬ 
credible proportion of their time down on their knees 
heaving up the hea\-y stone and letting it fall. Finally it 
occurred to samelxtdy to lay the upper stone on the grain 
and shove It back and forth. HUs is still a luird and tiring 
fob, bat it is easier than lifting the stone repeatedly, and it 
produces a better flour. After long use, the lower stone de¬ 
velops a halbw in tlie middle, giving it a sluipe that luts 
led archaeologists to call it a saddle quern. 

While women were using these simple devices, men 
were working out wap of lifting water fnim rivers und Ir¬ 
rigation ditches to pour over their flelds. As we have seen, 
the machine they Enally proditced was the ^aduf. like 
the saddle qiiem, it required work motion in a strai^d line. 
Pushing anti pulling, up and down or backward and fot- 
w'ord, men and women used up an enormous amount of 
energy to obtain very small results, but tlte e£tciciicy of 




didf labor could not i>e u]cr«a$«fi until ^meone thought 
of applying rotary motion to the basic tasks. 

Wheels had cmne into existeoce, as a matter of fact, 
some thousand years before shndufs; they were being used 
on vehicles in Sumena around 3500 b,C., and very 30<fn 
aiterwards the potter's wheel was invented and imiversBUy 
adopted. Why it took so long for people to try using wheels 
of some kind in the tiring, everyday jobs Is one of the 
mysteries. Possibly it was because raiary motion is un¬ 
natural for the human body. The limbs with which men 
work are composed of straight, hinged segments which 
move easily in stmight Unesi although the arm can revolve 
in die shmdder socket and die hand on the wrist, they have 
to be trained to do Et and never do it very well. The few 
animats men have been able to harness are built very much 
the same way. Ancient men knew no way of producing 
work energy except by living muscles, and muscles con do 
nothing but contract and expand, moving bones up and 
down, backward and forward. 

In auy event, it was not until around 1500 b.c. that the 
irrigator got a machine which was easier bo work th ffo a 
sliaduf. This was a simple pulley over wiuch he could run 
his well rope. Ele still had to pull downward with a 
straight-line motion, but the rope ran smoothly over the 
wheel and a man could lift more water faster and witJi less 
effort. He could even tie die rope to on ox or a donkey and 
by driving it away from tbe well and back again could 
moke it do die work for him. For die woman hunnh ed over 
her saddle quern, however, there was no lightening of her 
for feast another thousand years. Heaving and 
sweating, the fanners and womenfolk up the 

water and crushed the grain that nourished all the city- 
states and kingdoms and limited empires of antiquity. 

It is surely one of tbe major ironies of history that the 
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EVQUmOM OF CRAtMnttNDI^ HACUaNEItT 












Brst significant btxirsaving mactiinery sboutcl have opiK 
p^ed at j time witeii liumiiti Inbor was cheaper than ever 
before or since. Yet it was in the great slave empires, where 
the whole economy icstied on labor enforced by the whip, 
thnt a rather sodden flurry of mcchauicaj invent) veuess 
brougfit such machines into cjustence. The process was be^ 
gun by repbcing strain-line motion with rotary motion. 
In tlie early machines this did not mean using any new 
stnirce of power; il simply made the work of hnnum and 
animal muscles e little eaaer, 

Watdiing a potter at work, women may have seen a Hit 
of dried day accidentally catch betw'cen the revolving 
wheel and the board underneath it, and have noticed how 
it was at once pulverized. Whether lliis is the way (I hap¬ 
pened cr not, the idea of grinding ^ain under 3 rotating 
wheel did finally occur to somebody. The saddle qirem 
was replaoetl by a rotary quern, a grinding arrangeinenl 
in whidi the upper stone is pushed round and round in a 
continuous motion. There are seveml ways in which this 
can lie done, but the most efficient ts to mount the quern 
breast-high m;d fasten a straight bar to the upper grind¬ 
stone, projecting out [>eyand the dm like a ray. You can 
then walk round and round the machine, pushing against 
the bar, and grind your grain more easily. Il would nol take 
people long to discov'er that an animal can 1)« hitched to 
the bar as well as a woman or a slave, and that fts greater 
strength can turn a heavier gdndstone and thus mill 
more grain. Botary mills, in which the grindstones were 
equipped with several hors and pushed round by a group 
of slaves or donkeys, were in use in Borne around zoo n.C. 

In the nteantime, the simple rope-and-puUey evolved 
into a whole group of complicated machines for lifting 
water up from wells, ditches, and rivers. Here a^in the 
thing that lightened men's labor was a wheel tliat could 


be kept tmtung contninnusly by the power of the strong 
leg itiusclesL To Invent such a wheel was a mure difficult 
prohl^ than the one solved by the rotary mill because in 
order to produce motion tip and down the wheel had to 
be mounted vertically on a horizontal axle. It was solved 
by the treadmill, a wheel with a rim wide enough for a 
man or an animal to walk on. Mounted vertically, a tread' 
mill can easily cause other wheels or pulleys to turn ti they 
are hung □□ the same horizontal axle. 

It may be that before treadmilla were invented sumeonB 
had already made a chain-of-buckets^ arr endless chain 
passing around two pulleys, one at the top of the well and 
one at the bottom fo the water. Another loim of the same 
thing is a single large wheel with buckets or cups fastened 
all along its liiii (the "pot-hiuig wheer). Tliewe two ma¬ 
chines seem to be the hrst in which a vertically mounted 
wJveel actually tumed in water. Where they originated, 
and when, nobody knows as yet. It was once thought that 
die choin-of-buckets had been used to Uft water for the 
Hanging Cardeiu of Babylon (c- 550 b.c.), but tfos now 
appears very doubtful. If such machines were in existence 
in the following century, it seems that an inquisitive trav¬ 
eler like H^odotus would have heard o{ and would surely 
have mentioned them. All we know for certain is that both 
the chainHjf-buckets and the pot-hung wheel were in use 
In the third century B.C., and that both were dren turned 
by treadmilk. The chain-of-buckets was better for u deep 
well; the pot-hung wheel, for a pond or sluggish canaL 
Neither would be used in a swift-fiowing stream 

In fact, that third century produced a wliole collection 
of new water-lifting machines. Greek scientists, able to 
move freely about the world Alexander had left behind 
him, had opportum'ties of working in ah sorts of unusual 
places and cultures, and of exchan^ng tde^ with foreign 
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coDeag^ies. In the freer attno^here:, Hdlenutic thinkers 
managed to break thretigh the cobweh^of Athenian specu- 
lation and appl^ their minds to Uie solution of practtcaJ 
problems. Much of the-v activity centered in Alexandria, 
vdildi was not only the greatest market place on the inter¬ 
national trade routes, but was also the capita! of the 
country that produced the largest gmiu harvest in tlie 
world by using a Iiighly devdopod systenn of irrigatiort. 
In Egypt, water lifting and rnilUiig were of xwculiar im¬ 
portance to the whole ttatJoiL For a man with a bent for 
mechanics, it rtahiraliy offered great opportimitiex« 

To work well, a chnin-of-buckets needs to run on pulleys 
that are fitted with cogs on their rimS; the cogs catch in 
the open links of the diahi and keep it from slipping back. 
The idea of putting cogs, or "teeth,'* on a wheel rim Is 
said to have occurred first to Archimedes (c. aSy-aia a-C.), 
perhaps the most brilliant of all the talented company who 
worked at one time or another at .\leirandria« Tliat be was 
interested in the problem of water lifting is shown by his 
invention of the Archimedean water screw. Ttiis machine 
is sti!l used io Egypt, where the level of the canals is often 
only s few inches below that of tlie fields, Altliou^i it 
cannot raise water as high as the wheels, it draws a great 
amount in a short time. The only improvement it has ever 
needed is the modern crank to turn It, in place of the origi¬ 
nal treadmill. 

Once they got interested in water lifting, the scientists 
kept hunting for Ijetter ways of doing it. Id the century 
after Archtn^es, Ctesibius ol Atexan^a found a remark¬ 
able one when he Inv-enled the force pump. This was a 
nenlly great invention, but although Vitruvius included It 
in his list it seems to tuive been used hardly at all in the 
imperial age. It represented a reversion, after all. to the 
old prindple of motion in a straight iJiie. At the tinie. 





the whole <ilrectJon of nwchanical science was toward the 
perfectiDn of machines tliat could use rotary motion 
efficiently. 

Quite a Dumber of these were fried at one time ot aS' 
other. One which greatly impressed V'itnivitis was the 
tt/mpanitm, again a large wheel turoing id water and 
driven by a treadmill, ft was a big hollow drum witli a 
very wide biim, divided insidie into eight pfe-sitaped com* 
partmeots; as it moved, tlie water was scooped up into each 
compartment in turn throu^ a hole on the circumference, 
and discharged into a conduit through a smaller hole near 
the axle. Vitruvius remarks that although it does not raise 
water to as great a hei^t as the pot-bimg whed, it does 
draw a large amount. Wc have no infoitnation about its 
origin, but it is clearly related to the screw. 

Up to this point, the scientists were apparently encour* 
aged in their tiidcering and experimenting. Machines that 
depended for their motive power on treadmills or on walk- 
tug in a drete could lighten drudgery, but Uiey could not 
eliminate it. Rotary mills and pot-hung wheels and the iO' 
genious water-lifting devices of the Alexandrians were all 
acceptable to the masters of a slax'e economy. They led, 
however, to something that was not acceptable: inaclunes 
which were operated by a cheaper power source. 

Here again, when we ask how and when and where men 
made the revolutionary discovery that rivers can do useful 
work, W0 come up against a mystery. Did some liard- 
working farmer place a pol*hmig wheel in a swift-flowing 
stream instead of in the usual well or slow canal, and ob¬ 
serve with some astonishment that It turned? And did he 
do it accidentally nr deliberately, luiving a hunch tliat it 
would work? Or, on the other band, was the first water- 
powered wheel the invention of a trained scientist? Nat¬ 
urally, the 6rst mention of such a wheel occurs in a 
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book, and tbe book h soppo^ed to bave be€n written by a 
iCcicnUst Dnined Ptiilu of ByzAntium. who lived at ibe sanie 
tioieas Aitdilmede^ Bot there is some doubt whether Philo 
actually wrote the passage in qnesttoD; it may have been 
inserted centuries later. Besides that, ftoni the way the 
thing is put. there is no teUing whether it records a new 
discovery or simply a use of something well known; in a 
long description of a very counplicntcd chain-obbiidcete, 
the author simply remarks that if conduits me made to 
debouch into **tbo cups of the hydraulic wheef." the whole 
apparatus can ]>c made to torn. Certainly, if Philo did 
discover water power, he had not the faintest notion that 
it was a revolutionaiy e\^nl in the histirry of technology. 

SimiLir uDcertainties arise about various scattered re^ 
marks here and there in literature from the two centuries 
before Vitruvius. When the author of Ecclesiastes, for ex¬ 
ample. used "the wheel broken at the cistern" as a poetic 
image for deaUi, he may have been recaUiog a treadmill- 
operated chain-of-buckets or pot-hung wheel he had seen; 
on the otlier hand, be may have been thioking of a simple 
pulley. The cistern could Emrdly have been equipped with 
a wheel turned by the force of a river. 

The fact remains that Vitruvius aioimd 15 e.C. gives the 
first clear description we have of machroes that used •'iny 
motive force except muscle power. Here Is his account 
of the one that probably evolved first: 

Wheels are used in rivers in the same way {as the pot- 
hung wlieel]. Round the outside, puddles are fixed, tmd 
these, when they are acted upon by the cunent of tlw? 
river, move on and cause the wheel to turn. In this fash¬ 
ion they draw up the water in buckets autl carry it to 
the top without workmen to tread the wheel. Hence, 
being turned by the force o^f the river ooly, they supply 
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whiit IS required. (Vitrutrliw on Architecture, Locb 
Classical Ubvaiy cdltiou, v^l. ii, p. 305.) 

Tills machine, which is nowndays called a ricrirj, would 
seem ou the face of it to rejiresent men's Erst snecesfuJ 
attempt to harn^s the power of moving water. It had ap¬ 
parently been in existence for some time before Vitruvius 
wrote; some scholars think it may have been first built in 
India, but all the evidence is eodrEniely vague. The earliest 
mpresentation of a noriu that lias been discovered is a 
second-oentury mosaic found at Apamea in Syria; only a 
few miles away up the Ofoutes River, at Hamu^ ore the 
most famous existing examples, one of which is seventy 
feet in diameter. (Platc il) 

In the none, the stream could do man's work, and it 
was only a matter of time liefore a way was found to moke 
it do woman's work ai wcU, One very tricky problem had 
to be solved: Eiefocc a wheel like this, mcninted vertically 
in the water on a lioriTantal axle, could be made to turn a 
horizontal grindstoim, it was necessary to liave some moans 
of cliangiog the direction of the power that was generated. 
The cogged wheel of Archimedes offered the salutjon. Two 
cogged wheels moimted at right angles to each odicr form 
a gear, and a gear on the axle of a water-driven wheel pto- 
dticed the stiD more revolutionary machine w'hich Vitru¬ 
vius describes immediately after the noria; 

Mill wheels are turned on the same prineiplo, except tliat 
at one end of the axle 3 toothed drum is fixed. This is 
placed vertically on its edge and turns with the wheel. 
Adjoining this larger wheel there is a second toothed 
wheel placed horijcontalJy by which it is gripped- Thus 
the le^t of the drum which is on the axle, by driving 
the teedi of the horizontal drum, (^use the grindstone 
to revolve. In the machitte a hopper Is suspended and 


supplies the grain, anti by the same revolution the flour 

is producei (Ibid., vol. ii, p. 307.) 

The careful, if slightly awkward, ^ort to explain exactly 
how this contrivance is made and how it works may itnii- 
cate that Vitruvius was doscnbing a mjifh inp even mom 
rarely used in his day than the others on his list. 

The idea of gearing two wheels mounted at tight angles 
to each other can also be applied to the problem of raising 
water, and sooner or later it was. If a vertical wheel tinned 
by river flow con be made to rotate a hori^ntaJ grindstone, 
certainly the reverse action Is possible. Men can be freed 
from die treadmill, and in their place an ox can plod 
routKl and round a horizontally mounted wheel to turn 
the familiar vertical pot-hujjg whed in the water. The re¬ 
sulting macliitie is the saqiijah, w^hich spread far and wide 
throughout the irrigating countries and is still in daily use^ 
Vitruvius does not mention this machine, and the chances 
are it had not yet been perfected w'hen he wrote. The 
licst definite record of a saqit/ah seems to be of one in 
Egypt in a.o. 114, some hundred and thirty years later, 
(Plate iz ) 

The really revolutionary machines, however, were the 
water-driven, water-lifting w*heel (the norfo) and the 
water-driven milt. Except for die sail, they were tlie first 
machines that could do any of the work of the world by 
tliemselves, without requiring muscular exertion from man 
or beast. And the work they did was of the utmost impor¬ 
tance, an absolute daily necessity in every household 
throughout the entire world. Water and bread must be 
bad: for khousands of years, men and women had obtained 
them by the sweat of their brows and the ache of their 
tired muscles. Now, at lost, rivers could take on the burden 
of supplying those doily needs, aid men and women could 
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hs freed for the kind of creative woik onty human bemg;i 

do. 

Yet Vitruvius says that the rvurin and the watermill were 
only rarely used on the eve uf the Christiaii era, and tlie 
extreme scarcity of other references to them proves hjs 
statement. It was not because tn Augustan Home they were 
so new&iigledt a Greet poet had described a water mill 
some seventy years earlier, and the nOfUt is cmiainly older 
than that. Neither was it because they did the Jobs any 
effectively than older metliods of "liand** work. On 
the contrary, the replacement of muscle pcfwer by water 
power meant a great increase in mecbaniCBl efUciency. The 
energy output of donkey or slave mills was not more than 
0.3 horsepower; even in its most primitive form, the water 
niill Vitruvius described csiuld preduce 3 liorsepower, and 
later forms were capable of yielding 40 or even 60 horse¬ 
power. Yet almost nobody used them, and they were 
seldom mentioned In polite society. 

.^s usual. It was the poet who blabbed the secret db- 
erectly kept by politicians, businessmen, and all others 'A'ho 
hod a stake in the prevailing economy. Anlipater of Thes- 
salonica, around 85 B.c,, saw a water m i l l at work and 
realizfsd the nature of the revolutiou it might produoei Be¬ 
ing as "irresponsible" as poets usually are when they see 3 
vision of the future, he promptly wrote an exultant poem; 

No longer lay yom hand on the millstone, 

O ye women who ttnn the quern; 

Sleq> long though the song of the cock 
announces the break of the more. 

Ceres has commanded her water-nymphs to 
perform the work your arms did; 

They fling themselves upon the wheel and 
force round its axle-tree, which by 
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means of tnobiJe rays rotates tfae mass 
of four concave lUiUs. 

{Anthotogia Gruecae, tX no. ^tS; Loeb Ckssi> 
cal Library edition, vol. iii, p. 333.) 

Water power, in otlier words, could free men and women 
from a great deal ol drudgery, and that is precisely why 
the empires rejected it 

It is true that by am. ao water power was used in China 
to nm a mechanical contrivance for pumping bellows, and 
that this afterward was followed by water-driven trip 
banuners, which had a long and useful existence there. But 
throughout the first three hundred years of the Christian 
era, there were almost no efforts to use the new power 
Kiurce In the Romanized parts of the world. In the world 
the Romans had built there was no place for loborsaving 
devices or for the mass production they make possible. 
They had estahUshed slavery as the basis of the economy 
throu^iout their vast empire; their wealthy class had in- 
vested (ts money In land and staves, and the slaves liad 
so debased the value of labor that for the bulk of the free 
plebeians unemployment was a chronjc state- Vespasian 
is said to have vetoed a proposal for butlduig 8 water- 
driven iKiist 'lest the jxior have no work," and many 
slaveowners vetoed water mills simply for fear tlieir bood- 
women might grow £al luid lazy. It was slavery, and the 
morbid fear of overproduction, that made ihe Romans de- 
lay for tiuee or four hundred years tlie udoption of one of 
the greatest dtscoveries in tile history of technology. 

After the first Christian century Rome was on the de¬ 
fensive, and in the fourth century her affairs reached the 
stage of ct&is. The empire was contractiQg before re¬ 
peated inroads of barbarians; in ajji, 36,^ it finally broke in 
two. With a grossly Inflated cuiTiency, the cicsdit of the stale 
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disappeared, and the policy of free irread and circuses to 
keep the tmeinployed quiet could not be maintained. 
Worst of all. the mtreuting legions were takiug fewer and 
fewer captives, so that the supply of slaves to the markets 
dwimlled oiid £iud]y ceased. The result was the first labor 
shortage the world had known for centuries. Free workers 
were at Imig last in demand, and they could ask for and 
get a wage. In order to depress that wage as much as 
p<issib]e by floodlug the market, the Homan state finally, 
in 398, ordered a general freeing of the slaves. It had Its 
temporary efiect, but it was too late to save Rome from in¬ 
evitable min. 

In the meantime, a Few* employers had begun to solve 
the labor problem by using water power. There are not 
many instances, but we do hear of a large fiour nuU at 
Arles iu the fourth century, a water mill for cutting and 
polishing marble in northern France in 379^ and tlieie 1$ 
u tradition that water mills were introduced into India by 
Metrodarus, a Ilellenized Persian, during the reign of 
Coustantiiie the Great (3*4-337)- Sometime bter, Hume 
begiin to use water hum lier aqueducts to turn the old 
donkey and slave fnilU on the Janiculum, A.tliens in the 
fifth century had in the agora an overshot wheel, but al¬ 
though this type is more efficient than the con veil donal 
undershot wheel, it seems not to hove been Imitated. On 
the whole, this smafl flurry of attempts to use the power 
of flowing water meant tittle. The wide arch of empire 
was cracked beyond repair, and the greatest scientific dis¬ 
covery of the world it had shadowed could not save it. 

It is never easy for people livlttg in an economy that 
has produced a revolutionary advance in technology to 
make the flanges in that economy which are necessary 
if the new inventkm is to be fidly used. Rome's inability 
to make this adjustment wns not esccptioual. It was the 
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nortlieiii barbarians who, aft^ir centories of straggle to be* 
come cdvilized^ wauld finally moke tho river the prime 
mover of all industry.. In the older centers, the wheel re¬ 
mained at the cistern, used almost eadusivdy as an aid 
in the ancient task of watering the dry fields. There, as 
the empires crumbled and [ell, a certain oontinuity was 
maintained) but it was essentially a continuntion of tela- 
tUmships that had been established before the empires had 
existed. 
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CHAPTER X 

Wheels at the Cistern 


Tnoxi^GH Egypt Syria had early {alien under the Ho¬ 

man paw, the lands beyoi^ the EnjJwales wens nevCT cun- 
salidated into the western empire: Persia always managed 
to hold out and In intervals of peace carried on the great 
water-controlling techniques that had distinguished the 
earlier ctviUza£ioiis< WTicn Sbapur I fended off an attack 
from tlie Emperor Valerian in a.O- affo by soundly def<^- 
ing the Homans at dw battle of Ede^ he carried off 
70,000 legionnaires as prisoners. Arriving with this booty 
in Persia, he put them to work building what some have 
called one of the major engmeering works of ahtiquity. It 
was a 1,710 feet long across the Kanin Rivm at 
Shushtar, built of granite and constructed in a way that 
twentietlL-century eugineers eon still admire; the river 
first diverted around the dam site to give a dry bed for the 
foundations to be laid in, the river bed behind the dam 
paved with smooth stonr^, and finally great sluice gates 
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installed to regulate the downward flow of the impounded 
water, 

Shapurs mast notahk successor, CtioSTOcs ! (S3i~S79) 
woo a nepvitatian witli both Orientals and Eitropeans of 
bis own time as a greater king than bis conteinpuraiy Jus¬ 
tinian, It rested partly^ no doubt, on the Xact that be held 
off the Byzantine emperors and for a brief time made 
Persia stroTigar militaniy than it had been in the tlunisEmd 
yexirs since Darius, but the more important reason for bis 
fame was his work on domestic affairs. He seems to have 
Itad the energy of Sennacherib and the inutginativen^ of 
Darius himself. He was constantly trying to improve the 
wat^ supply of his ctUes and the irrigation of farm lands 
by repairing dams and cnniik and wells, and building new 
ones; roads were repaired and extended, with much atten* 
tion to river crossings, bridges, and the linVing of watei^ 
borne commeroe with land tmJffic; and in his eagerne^ to 
get more land under cultivation he adopted what we 
might tma^ne is a modem practice of ^ving free cattle, 
seeds, and farm implements to anybody who would settle 
on ivasteland and attempt to bring it into prodticHon. 
Cbosioes (or fChomr as the scholars now call him J was def- 
initely "good dynasty’; under his wise and careful admin* 
istralion, Persia et^oyed the last period of great prosperity 
it was ever to know as an independent country. 

The pattern is always the same in tlie arid countries; 
when a period of peace is used as an opportunity for im¬ 
proving and extending the waterworks, when men turn 
back to the rivers, fostering and developing and intelli* 
gently controlling this richest of all thetr natural resources, 
tbeo life surges tip again out of the desert. These are the 
periods whim trade and commerce flomish, when more and 
healthier people produce a fuller plenty, and when artists, 
BCientists, poets, and |iliilosopl«rs adorn the time and as* 
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its Fdnentbrimce. On tl>e other hattd, whenever he- 
cau^ of war or political corruption or gencruJ decaitenoe 
ihe waterworks are negleclEtl^ then cattahs sQt up, the fields 
shrink back before Ae encroacliiDg deswt, the rivers 
sweep down their valleys in devastating Soods or ooze out 
thruugii bre^en dikes to form malarial morsbes, and the 
whole society of man flounders into a momss of poverty, 
ignorance, disease, and sociul stagnation. 

The collapse of Rome and the weakness of ByianSum 
produced tlits kind of decline, in varying degrees, aU over 
the Mediterranean world- Despite the efforts of Chosrot^, 
Persia was too weary from tong battling to make good her 
advantage. Though her ancient adversary was. tottering, 
she could not muster strength to give the final blow that 
would make the Mediterranean once more an Oriental 
take. Spain and North Africa were occupied by Goths and 
Vandals. Egypt, Arabia, and the Levantine coast were 
the lands wIictc East and West had fought, ever since 
the death of Afejumder, for control of the rich trade routes 
to India and China; by the time when CliOistt>e$ and Jus* 
tiniun were contesting, the inhabitants of most of them 
were exhausted. The old Nile^Rcd Sea caiuil had been al¬ 
lowed to silt up again; and when sliortly Itefore aj>, 57** 
the Marib dam in southenv Arabia broke for the third or 
fourth time, the people who had repaired it frequently in 
tl»e thousand year* of its existence could not sumnujOi the 
energy to rep^ U again. 

Throughout the world, the sixth century was a sad 
period. Hie great promise of intertintional uitderstanding 
and exchange that Jiad flickered moinentarity had for four 
hundred years been steadily fading, China, where tlie 
canals Imd never linked the Yangtze and Yellow River 
basins, seemed to Ire permanently divided into nortJiem 
and southern kingdoms, each self-suiBciiml hut engaged 
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in constant warfare witi each other. Absorbed in do- 
iih!;^c the rulcTS no more sent their |unks on vpy-^ 

ag)es to the Euphrates, and they made Fewer and feebier 
efforts to keep the Silk Hoads open aemss Central Asia. 

The Guptas tn the same period lost their grip on India. 
The Gimar dam was repair^ for the last time in 4S5 by a 
local governor serving under Skaodaguptn; the neat titne 
it broke there was nn centra] authority to care and the 
local people let it fail into ruin. Even in the center of the 
empire, the later Guptas lost their control over the siug^ 
gish, silt'Iaden waters of the lower Ganges and the Brah- 
maputra. Thetr capital city. Fataljputra, built on low 
ground where four large tributaries join the Canges, bad 
been repeatedly flooded in the past, but after each Yisita^ 
tion the silt had been cleaned out of the streets and its 
protective dikes tmd been heightened. Now the floods came 
and were not contested^ water poured through the broken 
dikes aiu) the city finally foundered under the weight of 
accumulated silt. Today it lies buried seventeen feel below 
lire ground level of the present city of Fatna. 

In the west, as the epic struggle between Home and 
Persia drew to a stalemate, the nations which bad been 
pawns in tlie game all seemed to he gping slowly downhill, 
waiting for some conquering migrants from the outer 
world of barbarism to come and revitaUze them. No cCFn- 
temporary would have dreamed that recovery could come 
from wrthln—that within a century one of those beaten 
nations would suddenly arise, seize an empire greater 
tlian either Persia or Rome bad ever held, and qiuctly 
foster in U a dvillzatlan tliat could rival both. 

Yet the Anih empire, and more particularly the Arab 
civilization, are not such surprising pheuoniena as they 
may at flrst appear. The itiitial conquest was made possi' 
ble by the poUtical vacuum. The civilization was essen- 
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tialljr a revival of tlie indigenoii.? culture^ tt$ builders were 
people who for two or three thousand years had been shar¬ 
ing tn the rnrer-controUing, water-using techniques that 
were the basis of ail Middle Eastern civilizations^ 

Geographically, the Arabian peniasuta is a wedge be¬ 
tween Africa and Asia; horn the earliest times its north¬ 
ern people had formed a natural hnk between Egypt and 
Mesopotamia. They had been grodualiy dispersing, so 
that by the time of the conquest there were large Arab 
eormnunities all over Greater Syria and the Twin Itivers 
valley. Petra and Palmyra wei e teth capitals of Arab king¬ 
doms; huge numbers of Arabs had lived for generations in 
^SyP*> Arab traders and coknusts could be found from 

Asia Minor to Ethiopia. Tlie inhabitants of the southern 
and southwestern coasts of Arabia were seafaring, trading 
people like their rebttves, the Phoenicians. From very an¬ 
cient times, they liad controlled the sea routes to East 
Africa, forcing even the most powerful of the Pharaohs to 
buy frankincense from tliem, and later they had pioneered 
in the trade with India. Enriched by the daring of sailors 
and the skill of merchanb, cities had risen in Southern 
Arabia mid a high civilization bad flourished. The Marib 
dam and the irrigatloa system it supplied were only tlic 
roost famous of a myriad waterworks whidi provided 
amenities comparable with those in any other part of the 
Middle East. The wrorld's Grsi skyscrapere were hulk in 
Yemen and in the precipitous moimtaias of the Fladhra- 
owiit on the southern cuosl; to supply them with water, 
the scanty rainfall was conserved in huge bathtub-shaped 
reservoirs, made of so fine a crtneretc that it is still water¬ 
tight, though the secret of its compositiDn Is lost. 

At the time of the conquest, of course, both north and 
soil til were in the doldrums, like most of the suirounding 
countries. With their trade moiiopolj' finally broken Ijy 


tbe Romans, and their native paganism disrupted by the 
introdnctitui of both Judaism and Cbristiaiuty, tiio south- 
ern Arabians appealed tp ChosnTcs to protect them against 
Ethiopian nvais, By^ntme overkink, and their native 
Jewish kings. Since ttie nortbem nnmuds were abeady pay¬ 
ing tribnte to Ghosnoes, the whole of the peninsula be^ 
came a Persian satrapy. 

When the small theocracy in northern Arabia, of whidi 
Mohammed bad been commander and prophet, suddenly 
expanded within ten or twelve years of his d^th ( a-d. 632) 
into a ntling caste acknowledged aU the w^ay fram Car¬ 
thage to tile bonndxiries of India, they Instandy set about 
repairing the damages that negiect of waterworks had 
brou^t upon nearly all their realm. That group of Arabs, 
the first I^mic conquerors, were indeed desert nomads, 
inured to sand and thirst, not skilled in the techniques of 
the dverine communities. But their banner was green, the 
vibrant green of the oasis that had always been the gnsal 
of their wanderings. "'Do not the unlieltevers know," the 
ICoron pointedly inquired, "that from water was made ev¬ 
ery living thing?" Their passionate yeaming for water 
prompted them to declare it the supreme gift of Cod, and 
to rule that the Right of Thirst conferred upon the humblest 
a divinely appointed access to the supply. For the good 
Modem, as for tlie good Jew, the symbol of earthly reward 
fur his rigbteousn^ was to be "like a tree planted by the 
river of water, whtclt bringetb forth bis frtiit in his sea- 
$nn " And the heaven to which he aspired in the aftorUfe 
was a land flowing lioi only with milk and honey hut elxtve 
all with life-giving water, where "the pious shall dwell 
among gardens and fountains . , . under an extended 
shade, near flowing streams." f Koran U and Iri.} It is small 
wonder that they should admire and try to extend what 
their predtreesson tiad done with the rivers of the earth. 


After thf* fall of Aleairntlria in 64^ the first public act 
of AiTir ihii-at'As, the oonqiieFur of Egypt, wju to clear 
Ptalcniy'!> cona] fiqni the Nile to Siie%, aud send twenty 
ships doll’ll it loaded wiUt Egyptian merchandise for the 
Arabian ports. Contrul of tlie Red Sea was quickly re- 
caxjtxired from Ethiopia and held by Arabs for over a (iKni' 
sand years, indeed until Tong after it had ceased to be the 
only sea route between Ettrope and eastern Asia. 

When Khalid stood liefore l>amasciui a few yeiirs Inter, 
he promised the irightened citizens that if he entered tlieir 
dty “so long as they pay the poll tax, nothing but good 
shall befall them." Ftom die point of view of people who 
for centuries had prospered or suffered according to the 
relationships their rulers had established with the waters 
of the earth, the pnnnise was nobly kept. Tlic Omayyad 
caliphs were no sooner ^tablished in Damascus Uuin they 
set about improving the water system of that ancient and 
lovely city, doing the job so well that it still functions. 
Tlic Yiuiid CanaJ (ffStHSSj) drew water Iran) the Borada 
to create outside the city a lush ousts known as the Ghu tsh, 
this reclamation protect was so successful that It was 
celebrated as one of the four “eaithiy paradises" of tlie 
Moslcni world. 

In the valley of the Twin Rivers, rnimodiately after the 
Omayyad viceroy had created die new province of Laq, 
he began energetically on the same tasks as had occupied 
Sargon, Hammurabi, Sennacherib, and every other sue* 
cessfuJ ruler (he loud had er'cr had; ho removated old canals 
and cut new ones, diaimeled the rivers and drained the 
marshes their %'agaries had created, and began to irrigate 
vast areas of arid land on which impoverished native 
fanners could get a new start. At the same time, the Omay- 
yad govcnior of Eg>pt was building u new Nilometeron an 
ishind near Cairo to replace the abandoned one at the site 


of ancient Memphis, After the conquest of Persia, Sbapur's 
barrage on the Kartiu was retired and heightciied, and 
modv to serve a doobte purpose by liavtng a roiidway built 
on its top. 

This Icind of activity goes far to explain the immediate 
and lasting success of the Moslems. Altliough the two pri'^ 
mary chaiactemtics of later Islamic cfviltzatioti axe the use 
of the Arabic language and the practice of the Moslem 
foligion, it was two or three centuries after the Initial con¬ 
quests before the bulk of the people in the canquond 
provinces accepted the religion, and probably equally 
long befoie they mastered the intricacies of Arabic and 
spoke it as tlieit native tongue. But from the very begin¬ 
ning of their rule the Arabs spoke through their deeds a 
language uEuversally understood, and practiced in their 
public works the behavior that had always been regarded 
in the lands they overran as the good life. 

Through all the later ups and downs of Arab history, 
the swing of the pendulum Is always indicated by the rela¬ 
tive Httenthm paid to river control and water conservancy. 
Whmi a revolt is successful and results in a new dynasty or 
caliphate. It is inevitably si^iaiized by great activity cen¬ 
tering round waterwoiks; there is then a **g!otden age*^ in 
which the people enjoy a prosperity Imsed on rich agri¬ 
culture and trade; then the energy slackens, building and 
harbor construction cease, and depression fallows depres¬ 
sion until the decadent government is replaced Try one 
which consolidates its power through renewing the ancient 
aedvities. 

When the Abbasid Caliphs seized control of affairs, one 
of the few surviving Otnayyads fied to Spain (a.o, 75^). 
quickly conquered most of it. and immediately begim to 
beautify his capital of Cordova, bringing it fn*sh water 
through a graat aqueduct fmm the mountains^ entaiging 


the oid Roraaii bridge over the CimdaJquivir to the /uU 
gtory of fts sev'CDteeff arches, and laying out gaiduna along 
ttie river bonk where fountains tinhted and ortificinl lakes 
reflected tire walls and towers of his palace. Under his 
namesake and successor, Ahd al-Rabman III (gi2-g6i }, 
Itis dynasty reached Its helglit^ and the splendar of Cor¬ 
dova and its great Tivner port of Seville were the admiration 
of tire world. Queen of Europe in the tenili century^ Cor¬ 
dova was an tuinvided center of leaming and culture^ in 
nTcdictne, philosophy, Isteratnie, music, and many sciences 
it created much and transniitted more. Rut perhaps the 
most permanent contribution of Moslem Spain to world 
dvilLsation was its agriculture. Dn the hot, dry slopes of 
the peninjnila. Middle Eastern methods of hTigatfcm made 
possible the growing of Middle Eastern plants: rice, nprt- 
oots, peaches, pomegranates, oranges, sugar cane, cotton. 
Olid safhem were all introduced into Ettnrpe through the 
gardexis Abd ahAahnuiu and his successors planted. 

The greatest center of Moslem power through many 
centuries was of course Baghdad, the dty Mansur founded 
in 76^ in that same valley of the Twin Rivi^ which had 
seen Ur and Akkad, Babylon and Nineveh, 5 cleucia and 
CtesiphoB. it ky beside the turgid, yellow waters of the 
Tigris, where that river approaches within thIrty-Sve iniles 
of the Euphrates, with which it was connected by a net¬ 
work 0/ canals. Strategicdly placed, like all the ancient 
Mesopotamian dties. to dominate profitalile trade routes, 
Baghdad under the Abhasid caliphs become the most im" 
portant city 10 the world. In the person of Harun at-Kashid 
{786-609} was concentrated more power than In any 
other contemporary. 

And like all its forerunners, its greatness and indeed its 
very existence depended on tire rivers. We remember 
Boglidad in its glory for its literatine, its wealth, its scien- 


tists 8])<{ philosophers, the blackness ol Its irttrigiies and 
the gor^geotis coloi of lb tnos^ites and bozaais and haiems 
—for AU Baba arid Sindfaad and Aladdin, and the talcs of 
Hama wandering disguised at ttlght throngii the streeb, 
[urteiiing to lus people s opinions. But all tliese were resulb 
ol Baghdad's greatness, not causes. The basis of all that 
spleudor and squalor was the muddy river, with the 
tormd black coracles Heiodotus Imd observed at Babylon 
sttU bounding anrl whirling on its soHacc, the lumfiering 
mllated-slcin rafts Boating down from Mosul, the ferry’ 
boats plying from shore to shore, and Arab dhows, Indian 
craft, atMl Chinese junks iaboTing up from the Persiun Gulf 
against the swift current to unload their wares on the 
docks, 

Tlie primary food of Baghdad was a {resb'water Bsh, just 
as it had been in all the ancient capitals; in this Instance, a 
sort of tunny catted biz whidt was taken in btige nets ftoot 
the Diyala Aiver, Hanin returning from his nightly rounds 
would doubtless see in the early dawn shipments of these 
enoimous fish being unloaded at the wharves, each fish so 
targe that it required a mule to carry It And as the morning 
came on, the streeb of Baghdad would hegia to ring with 
the cries of the mule drivers gniding their long lines of 
animals io tlie fish market. Tiiose mule trains were the 
lords of the w-ay, for whom all stood aside. All the traffic 
in Baghdad’s streets was important to the city; the donkeys 
with then tinkling hells and their glistening block watar*^ 
skitis, the camels coming fnim the desert caravan routes, 
the crowds jostling each other in ilie bazaars, the nw- 
chanb haggling over spices and silks. But all gave way 
before iltc mute trains that canted the city’s basic 
food. 

Arab ctvilizQTkm, tike all tbe M iddle Eostem cultnres 
that it welded into a new synthesis, was essentially rtver- 
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iue. It was nev(?r centered for fong on n ntigle river-based 
city, but each of its many capitals awed its life and its 
power ta tfie relotiotisiups men had esttiblished with some 
liver, large or imall, from Bokhara ai»d Samarkand on the 
trade mute between Oxtts and Jmotites, to Cotdova on 
tfie Guadalquivir, or Cairo on the Nile- Along these rivers, 
the caliphs and sultans aod ruling dynasts worked by fits 
and starts at the tasks of river contm] and river use that had 
determined the rise and fall of all their predecessors. 

For all the achievements of the common Talamic civili¬ 
zation in other directions, little if any advance was made 
in the techniques of tliis basic preoccupation. The Arabs 
did all the things SenimcUm'ib had done, and as far os wa¬ 
ter supply Olid irrigation were concerned they did them 
in much the same ways. Dams, aqueducts, canals, cistons 
they built industriously, but tiiere is no evidence that their 
engineers developed any new' principles of construction or 
found out anything about their craft which had not Ireeu 
common knowledge for generations- When in some part of 
their enormous empire they found some useful local tech¬ 
nique, they adopted it and tried it out in fur dLstant lands; 
an example is their diffusion of the Ferrittn qanat ihrottgh- 
Out North Africa. But as in other departments of human 
activity, the historic role of .\i^b civilization was not to 
push river technology forward into a pliase that would re¬ 
make human life, hut to pre^rve the achicvenunits of tire 
past and hand them on to tJie future. 

Nevertlielcss, in determining the roltrof rivers in tlie hu- 
mufi adventure and in preparing for the cnoniiuiisly fruit¬ 
ful relatianshjps men would eventually establish witli 
Sowing sticains, the .\raij>s did suggest some important 
ideas. Fm example, the system of water laws that grew up 
Itotn principles laid down in die tCorsm and the Traditions 
remains one of the world's great formulations of legal 
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thought. It took deep hoTJ opuo the minds oP men 
out the whole area over which t$)am spread its green 
banner, and the reason is not far to seek. Althou^ more 
elaborate than any that had preceded it and representing 
at certain points hlj^er ethical concepts than most of them, 
Its roots reached back to Haiiiininabi's Code and its highest 
branches did not overtop the precepts of Salomon. For our 
own day, its ligoiRcance goes beyond the fact that it is 
still accepted unquesUoningly by millions of people: more 
important is its basic principle that water, tieing the gift 
of Cod, may not be sold, Thongik all who have need of a 
river may use it, no one may own it, aiid none may make 
a prafit by selling its waters. 

This principle undoubtedly stood in the way of certain 
kinds of technological development^ witli many other fac¬ 
tors that prevented the prafit motive from opemting it 
served to discourage industiialisia, to keep Tslamin society 
“ancienl.*' more closely akin to die dvilntatioiis of nntiif- 
iiity than to the macliine civilization of the modem world. 
On the other hand, it is dearly in luirmoey widi much of 
our best conlempcn-ary thitdkiiig about river GOntrol and 
valley development. Underlying modern theories of con¬ 
servation, and fpving moral sanchort to the most advanced 
schemes of co-operative endeavor, are ethical principles no 
dilfeTent, in essence, from the Moslem doctrine. After more 
than a thousand yean, it was fitted into the twentteih- 
century synthesis when Theodore Jlocsevelt proclaimed 
that all the potential value in any liver belongs of right 
to the whole people. 

Anotlier insight that seenw peculiarly appropriate to our 
modern notions has to do wJtli measures for insuring public 
health. The Moslems did much In this direction, building 
the Erst public h(»pHals, the first scltools of pharmacy, and 
the first traveling clinics, and pioneer tog in measurm tor 


hisuring public hygiene, (n Ihc tenth century, physiciam 
in Baghdad had to undergo examinations and secure a li¬ 
cense to practice, and some of diem were recjuired to make 
diiily viiiU to pstienU in tlic city's jails. It need come as 
no STtrprise^ therefore, that their illustrious phiJasopber- 
poct-scientist, Avtcentuii made one observetton of fundn* 
mental impmtaitce to river-using comnuinjties ^‘hen be 
noted the role of filming water as a spreader ol contagion. 
A few years bter, in 1073, Baghdad was devastated by one 
of the worst Soods it ever suSemd, and in cleaning up the 
dty the Seljuk sultan, Maliksbab, put into practice Avi¬ 
cenna V ideas. He ordered that the dirty water from the 
public bntiu was no longer to be dumped into tlie Tigris, 
but diverted into cesspools^ and he set aside special places, 
well back from the river, for die cleaning and ciiring of fish. 
Avicennas precept is uf course fundomCDta] to modem 
public sanitation and is taken account of in all well- 
planned river projects at the present tinie. 

Apart fram such innovarious, the role of rivers remained 
very much the same under the Arabs as it had been in the 
earlier empires. Like them, the Arab world was a richly 
cosmopolitan one, in which a remarkable variety of peo¬ 
ples were able to live, to trove!, and to trade with consider¬ 
able freedom. Arabic as the official language served the 
same unifying purpose as Aramaic In the empire of Darius. 
Creek in the Hellenistic period, and Latin under the Eo- 
inans Trade finurished, end was assisted by the more en¬ 
ergetic rulers with piibhc work on roads, bridges, and 
waterways. With flu eye on the strategic position of E^pt 
astride one of the great niDritime routes, Harun ol-Eosliid 
talked smiousiy of cutting a Suez canal straight through 
the Isthmus, anticipating the work of de Lesseps by a thou¬ 
sand years. Although he was finally dissuaded by bis pru¬ 
dent treasurer on tlic ground that such a waterway could 


nevier repay Its cost, tbe Jtlea remained in the worlds mind. 

Piety, mther t}uui cnmiiieece, was the motive that 
prompted Hanin’s wife, the famous Queen Zuhaitk. to un¬ 
dertake the project that ix her most kstiiig monument. 
Along the whole extent of the pilgrim mad from Baghdad 
to Mecca, she ordered the construction of a series of wells 
at convenient intervals, so that rhf> faithful might come at 
each nig^l of tlieir pilgrimage to a pleasant oasis where 
tliey might rcfinesb themselves for tire next day's joumey. 
As a result, her praises were sung by travelers for centuiies. 

Ttiere was far more tmveliAg in Islam than there had 
been in earlier dispensations. The obltgatoiy pilgrimage to 
the Holy City, the traditional' “Journey m search of team- 
ing" which eveiy serious scholar aspired to make, tlie deep- 
rooted Arab low of the sea and skill in navigation, and the 
instinct for trade all encouraged it, and the devotion to 
books and talk brought a svidc diffusioii of knowledge 
picked up on the way. 'T>cscrihe for me the la mb of the 
earth," the Caliph Omar had instructed the scholar, “their 
clirruites and positions, and the influences which ground 
and climate exert upon their inhabitants." The infunctmo 
seems to liave been taken to heart by all the host of trav¬ 
elers and geographers who in the succeeding centuries 
built up a more complete knowledge of lands and people! 
than men before them had possess^. Descriptive geogra¬ 
ph tes, encyclopedias, travel tales, toad maps and charts 
pound forth in a fhiod. The Arabs went everywhere, and 
when they could not gp in person, like the Stdlian geog¬ 
rapher Idrisl they sent trained observers to bring back 
acetu-ate firsthand reports from every land they could 
reach. The Volga became as well known to readers In Irarj 
and Spain as tile Canges and Danube, and tlie east co ast 
of Africa was more fa m i li ar tlian the western coast of 
Europe. 



Nfoft hnpoTiiiiit of all, tiic Arabs from the be ginnin g 
of their doiuuuinct; estubUdti:^ contact with Cliina, and 
tlirough tnany centuries wn'e abfe to keep up trade and 
intercourse among the grvat centers of ancient civilization: 
China, India, and tfjc regions we call the Middle East 
Sweeping up througli Peraia and comolidating their rule 
over Central Asia to points far east of the Jasartes Kiver, 
they were able to give safe conduct once again to caravans 
coming westward from the centers of Chinese culture. At 
tile same tune, being even more daring navigators than the 
Creeks whom the Romans had employed, they undertook 
ocean voyages all the way anumd India and Southeast 
Asia to Canton, 'flu; first Arab embassy arrived ht China, 
by sen, in a.d. 65 ri only nineteen yours after the deutli of 
Muhomined, 

China at the time was erttedng her golden age. At the 
begiouing of the ccntitry the rnlers who constituted the 
$boTt-livcd Sul dynasty had created a unified miipire once 
tigoin and luul eoitsolidated It. Tlie first of these, the cou- 
querOT Yang Chien, Iiad hroii^t tmder his rule the whole 
area from Annam nortlmoid to the Great Wall, and bom 
Tashkent in Central Asia to the island of Formosa in the 
Pacific Ocean. His military espbjis created tlm sembbttce 
of nnityi the water-control works ot his successors. Wen 
Tl and Vang Tj, made it u reality. 

These rulers were nartbeniers, with their pofiticul capi¬ 
tals aC l/>yaog on the Yellow River and Chaug-an (Sian) 
on one of its nutior tributaries, liut the strongest economic 
area was south of liiere, in tlie valley of tlie Yangtze below 
the guiges. To keep the country miified. wnd to bring the 
all'lmportant grain tribute to the court a.ad the bureauc¬ 
racy, die first political necessity was to build a transport 
system that could link the ceriter of production with the 
center of power. Tb/s is esoctly what the Sui emperors ac- 
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oompllsh^t at an appuiJlmg cost in hiunan labor and 
Wen Ti built a great canal nortliward from ibe Yangtze 
to the Hnat River that drains the wide plain iyin^ between 
the two mafor valleys; YangTi dtended It era (o die Yellow 
River in the north, improved tt all along its cmirse, and 
south of the Yangtze made connections with rivets in the 
southerly plains. The resulting bdand waterway, with its 
roads on both banks, its shadowing elms and wiRows all 
along die route, and its intperial test houses between every 
two post stations, formed the backbone and major portion 
of what came to be called the Grand CanuL 

Many tales are told of the nithlessncss with which the 
Sui emperors pursued their gpal: five and a half million 
workers are said to have been commandeered for the job, 
and every fifth family in die whole of the empire required 
to contribute one person to help supply and prepare the 
food such a company required. As one Chinese historian 
sagely remarked, the public works of Yang Ti "shnrtened 
Hie life of his d>'niisty by a number of years but benefited 
posterity to ten thousand generations. Be ruled without 
benevtilence, but his rule is to be credited wjtli enduring 
acccmpllshments ~ He was quickly displaced by the Taog 
rulers, who during the three centuries of their reign wisely 
kept up the canals be had built. 

For a thousand years succeeding dynasties continued to 
work era tlint longest of maD-made waterways, Dourisbing 
when they kept it navigable and decUniug when they neg¬ 
lected it and the other water-control measuies that made 
Chinas plains prxiductJve. When Europeans eventually 
*discQvciTcd** China, the most remarkable of all the wonders 
reported by such travelers as M&icn Folo was tliat incredi¬ 
bly king canal that had been dug by human Itands. The 
Grand ^tial reached its greatest development aiotmd tlie 
stiveuteenth century, under the later Mongols. Today its 


rest^^tian 6gurc9> Lugely in the p inna of tile Chinese Pe^ 
pies Republic, 

The T'eng emperors seem to bave welcomed the Arabs 
and for ses'eral centuries there was much FruitfuJ inter- 
caunse between east and west. It was one of the periods, 
according to Needham, when the Chinese have been most 
interested in other lands, and most receptive to foreign in* 
Birent'c. 

Chang-an, no less than Baghdad, became a mceting- 
place of interuationa] fame. Arabs, Syrians, and Persians 
coine there fiuiii the west to meet Koreans, fap^ese, 
Tibetjuis, and Tonkinese, and to discuss religion and Jit' 
aature with Chinese scholars in the eJegant pavilions of 
the great city in the Wd Valley. It became a comiiion' 
place for wealthy Chinese to employ Central Asians os 
groorns and camel-drivers, Indians as jugglers, Bnetrians 
and Syrians as singers and actors, (iSeedhum; Science 
and Civilisation in China, vo!. 1, p. ia 5 -) 

AH this contact brought about a certain amount of ex¬ 
change in sdence and mecbanics, os well as a rich trade. 
Certain results of the Aiab'Chitiese intereotijsfi were of 
lasting benefit to world civilisation generaily. For example, 
the Cliinese art of papermaking wo.^ introduced into the 
Arab lands inionnd the middle of the eighth century. The 
Moslems tlien proceeded to improve on the invcntioa by 
perfecting a way of making paper from rags, and this made 
possible its Inter spread into lands where neither silk nor 
papyrus could be produced. By the early tenth century, 
papyrus went out of use in the MedilerraneaQ areui when 
parchment was later abandoned in Europe, It was rag 
paper, introduced by the Arabs, that took its place. 

In the rich period of the 1 “eng and the Abbasids, how¬ 
ever, there is one very surprising ladr: neither of these in- 


genious, inventive peoples seeins to have devdoped ttie use 
gf water power ver>' far. The Graeco-Roman dijicovery wa^ 
certOfnly known to the Arabs, for at a. fairly early period 
the works of Mulo, V'itruvius^ wwi other writers on me¬ 
chanics were translated into Arabic, usually by Syrian 
Christians and Jews, so that the mfommtion necessury for 
wide use of milts was available. Many scientists in the Arab 
world were fascinated by vudoiis amusing toys in wliicb 
water power caused wooden birds to squeak or a hydraulic 
organ tq play a tune. In places the Arabs did build a few 
noritis to supply baths^ fountains, and irrigation canals, 
and by the tenth centtiry a fair number of water tnilLi 
wete in esdstenoe. These mills, however, never meant in 
hianuc civilization anything like what they were to mean 
in Einopeon. Even In the tenth century, water-powered 
com mills were far more numerous in backward Europe. 
Furthermore, and thi\ was the crucial pcniit ferr the future, 
tlse Arabs never applied the inexlmiistible power of the river 
to otlrer tasks. Ttiev' were willing to use it for lifting water, 
thou^ even there the saqjyoA was the standard machine; 
and tliey built a number of floating mills, partjcidariy an 
the Tigris, to grind grain. But |i never seems to have oo 
cumed to them drat nmning water could become tlte prime 
mover of an industnalized society. 

There are many reasons for this seeming neglect. Slavery 
still existed on an enormous scale, and doubtless played 
its part in discouraging lalKSrsaving iirvcntions. .More im- 
poTtondy, p^haps, tJie Arab genius is not particularly 
suited to mass pi^action and the values it inculcates. The 
typical product of Arab craftsmanship Is the objet rTori, 
hand'wrought with fine skill and loving attention, just as 
tliu typical product of the civifizatlon as a whole is the 
ixtetti. “Wlsdoru lias alighted on three things: the bniin of 
the Frank, tlie hand of the Chinese, and the tongue of the 
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Arab.** Tins: lands in which Arab civilization flourished are 
anuther factor that discouraged woter-powcred industriaW 
izatiu)): mart of (he -rivers are either wide strearas mean¬ 
dering slowly across a desert plain, or occasional and un¬ 
certain toneiits that rush down nnnnalty dry wadis. For 
example, from the sea right up to the first cataract of the 
Mtlc,.£jx hundred miles above Cairo, there ts no good power 
site. VVindtmlls, wJtkh the Arabs fourul fn use in Persia, 
are more appropriate voiirces of energy in those ooiintri^ 
thou water mills; they were fairly widely adopted, and 
seem to have s'upplied all the mechanical energy the so¬ 
ciety recjutre^l. The structiure of that society and the Is¬ 
lamic laws under which it lived prevented the rise of a 
manufacturing class w'hich could make personal profit 
fronl (Oiploiting water power. And finaUy, tliere was the 
deep-sealed prejudice against enslaving so pure a gift of 
Cod; "How could we,** asked the pious citizens of IJli In 
Morocco, "compel the sweet water to turn a mill?** 

Witli the Chinese, matters stand somewhat difFerently. 
Reulisitc, practical, with highly inquisitive minds end 
clever hands, the Chinese would seem to be. of all the an¬ 
ciently civilized peoples, the ones most likely to have made 
a swift and easy trunsitlon into the modern world. Con¬ 
sidering the course their civilization had taken up (o its 
golden lloweriug under the Ttmg, one mi^t have pre¬ 
dicted that they would speedily transforfo their conimu- 
nity iulo an industriahzed society, with water power as its 
prime mover. 

Tlieir failure to do so was not owing to ignorance of the 
basic principle; within fifty years of Vitruvius* work, the 
annals record tliat "Tu Shih . . , invented a water-power 
blowing engine for the casting of metal agrictJtural impfO' 
ments." This somids as if the discovery of water power in 
China may have been made completely independently of 


any devetopfrtMtnls in the West. In any et'enL, it was not 
forgotten, for two hundred years later "Han CUi adapted 
the furnace bellows to the use of ever-flowing water, and 
an efficttmCy three times greater ihim wer before was 
reached," This Is surprising enough in itself, for a contriv¬ 
ance tlint can use water power to ptnnp bellows sounds, 
at first notice^ like an extremely complicated machine, the 
sort of thing one would expect to result after a long evolu¬ 
tion of mechanical forms. But at the same time, the Chi* 
Ke5e were applying water power to other uses, some of 
which were unknown in Europe for over a thousand years. 
Water-driven trip liamniers, foi example, are first men¬ 
tioned in C hj pa mound jud. :io and are referred to fre¬ 
quently in ihe following cnnUiries. 

In China, in other words, water power seems to have 
originated, not to connection with die old tasks of water 
lilting and milling, hut in the hard work of metaHurgy, 
Before the Han period, Chinese farmers apparently lifted 
water by liand; ihea, after brief eiperiments with the rope- 
and-pnlley and the shaduf, they perfected their own char* 
acteristic machine, the sqnare-paddle chain pump. Tliis is 
a sloping trough up whi^ the water is pushed by a suc¬ 
cession of paddles fitted on to an endless chain. It was 
turned origiiially by a man, either stepping on the paddles 
themselves or walkiitg m a treaduiill attached to the axle 
of the upper wheel. Fairly Inlc in history, animals w'ere 
used—the first illustintinn is from the twelfth century—and 
still later the machine was octaslonully adapted to water 
power. As lot water-driven groin mills, the evidence is very 
liozy; there were cerloiiify n good many in use by the time 
the Arabs reached China, but they probably originated 
later than the bellows and trip hammers and, as we shall 
see, may have Itad tto ccMmectioii with them. 

All this is very puzzling, for the developmenl of wal« 


power in ChJna does not seem to follow the paHems noted 
anywhere eke in the world: the originol discovery of a self- 
movfng water-iifUng w'heeh then the adaptatifm to gnim 
milling, and finally the exteniHon of die principle to a 
multitude of ns^ in indostiial processes. IndustrializatiODp 
which came bi Europe as a result of applying water power 
to a myriad tasks, did not occur in China until the twenti¬ 
eth cientury^ by which time ather sources of energy were 
available^ A few indnstrial processes^, and those in the vi¬ 
tally important metal trades, were powered by water for a 
long time, apparently, before the river wa5 used In the es¬ 
sential food-producing jobs. Yet the machines were never 
generalized, the power source never applied to a wide di¬ 
versity of procei^ses^ 

Part of the eaplimatjon may lie in the kind of machines 
the Chinese used. Pumping bellows or causing trip ham¬ 
mers to strike requires straight-Ime motion- The best ex¬ 
planation of Tti ShibV invention h that it was a iE\'er 
working on the same principle as a skaduft when one end 
was fotceci fiown^ the other was pushed upwards against 
the bellows. In order to make water force one end dowii^ 
Tu Shib apparently htted it with a sooop. Water pouring 
down into this scoop ivould iiiaVe it descend, mid when it 
reached the bottom ojkI poured out the water it would rise 
agatni The water would obviously have to be controlled so 
that it flowed into the scoop mtermittcnily. If this is the 
way it worked, then Han CbTs aduptatiem, which ob^ 
tained its greater efficiency by using "'ever-flowing waterg 
would have ci^uristed in building a kind of rimless wliceb 
in which each spoke ended in a scoop. The resulting wheel 
wtiuld be very similar to the vertical wheel of the Medi¬ 
terranean world, and sinsse it would be placed in it water¬ 
fall to use the water's weight as well as its flowp it would 
constitute a primitive fomi of the ^"^breast wheel developed 


so many centuries kter in Europe. U could have hceh 
easily adapted to fumisli power for any kind of maclitne 
in whicli anotlier wheel was mounted vertically on the 
same a^le, sudi as a sawmill; with gearing, of oouise, it 
could produce rotary motion in the horirontal. as for (tmi' 
ing grindsionei In either use, it would furnish a fair 
aTnOiiii]l of power efTicimtly. 

Yet this dovelapment did not follow, and the leuson may 
he tlut the Chinese had a different conception of what con¬ 
stituted a uratei mih- AH tlie scholars seem to agree that 
the diaracteristic Chinese form for a water-powered grain 
mill was entirely distinct from the Vitnivian mill of tlie 
West. Instead of the vertical wheel mounted on a hoiiron- 
tal axle, wliich is very easy for a river to turn, they think 
that the Chinese, at some early period and quite independ¬ 
ently, invented for the purpose of grinding grain a horiron- 
tal wheel, not lying in the river but forced round by a jet 
of water striking against blades or into scoops along its rim. 
Such a whiiel has one great advantage: it doe^ not require 
any gears, since a grindstone naturany lies iti the horizon¬ 
tal and can be mounted on the same axle. But its liinrta- 
tions are so serious that it cannot be adapted to fndnstrial 
purposes. Most of the power in the moving water b lost; 
the inefficient wheel turns very slowly, grinding in a whole 
day only enough fioui for one family, and it is incapable 
of being made ovire powerful. Such wheels were later used 
in Europe, but only by individual peasants for home con¬ 
sumption. They cannot provide the impetus for industrial 
development because ii is virtually impossible to do any 
work with them except grind a handful of grain. It b true 
that the hoTi7xint4i] water wFioe] eventually gave the first 
clue for OUT hi^ly efficient modem turbine, but Only alter 
many centuries of .sdentiffc development showed mew the 
possibility of using an entirely different principle, tn itself, 
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thi; liorixpntaJ wster w7ie«i is a dead etid so far as llie evolu¬ 
tion of mechanics is concerned. 

Apart from these mechanjca) difficultj€ts, there was much 
in Chinese society itself to hinder itidurtiializatlon on a 
large scale. The hnreaucratic structure of the government, 
the emphasis on the use of waterways for moving the grain 
tribute, aitd the absence uf the proSi motive all militated 
against it. IrTfg.itu>ti. hood omtra]. and transport were 
more important activities in Chinese society than manu* 
factoring, and when the needs of w'ater-powered indtistiy 
confficted with tliese it was the mill that luid to give way. 
In AJJ, 764 the government ordered seventy mills com¬ 
pletely destroyed, and fourteen years later did away with 
ei^ty more. After a further two centuries. aU milling was 
broti^t imder the control of bureaucratic commJssioiis in 
order that it might be kept subservient to tlie general 
water^otiserveucy programs. 

On the whole, tlie Chinese were content to establish with 
the great rivers of their land very much the some relation¬ 
ships as those which bad characterized the Indian and the 
older Mediterranean cultures. The rivers served the same 
purposes of water supply, fisheries, inigatton, sewage dis¬ 
posal. and above nil as means of transport, and because of 
their obstreperous nature they called forth even more 
strenuous effiirts at flood control 

As to mental attitudes, the Yangtze and Yellow and Huai 
were never appioadied with the same awe or mystic ado¬ 
ration as rivers like the Ganges and Nile, for the^ Chinese 
are singularly onmystica] people. The wise, as Confuciiis 
had counsel^, may have taken delight in tbejr rivers, but 
since wisdom bar alighted on the hands of ihe Chinese it 
ts the man-made rivm- that Sgures most in their Uteratuie. 
The delight of the cultivated gentleman is not to stand in 
a wobbly canoe throwing sticks at marsh fowl, but to sit 


calmly in a Bat-bottomed boat as it floats almost motionless 
on a canal, noting tbc play of sunlight ftltcred tlirongh 
willow braDches, For poet and painter, the mmaniic via- 
IciKC of nature had at times the same attraction that it 
frequently eatercised over tfie European mind; but lor the 
sage, the scholar win? b the most revered type in Chinese 
thinking, it was the human side of the eQuation that was 
meaningful (Plats 13) 

For many centuries, Chinese and Arab found cnougfi in 
common for them to hdng the two halves of the world into 
a closer coimnuruon than they had knoivn before. They 
were the lost of tlie great empires on the ancient plan, and 
both seem to have seused their distinctiveness as optxised 
to the barbarians beyond their ken. Bodi built their civili¬ 
sations around their rivers, proudly developing a riverine 
technology inherited from all their predecessors, elements 
of which went back to the very awakening of human con¬ 
sciousness. 

Neither civiliisatioti produced any ftindamtmtal change 
in the relationships that had exbted between men and tlieir 
rivers since the rise of the early city-stales. Sudh a change 
would be made, eventually, by people who had never 
really hud any share in the ancient world community, and 
whose culture waa, in the tenth century, just beginning to 
assume fortos unlike tliose of any that Iiad preceded it, Eu> 
ropean dvilixation would he the Brst in which industrialt- 
zation would be possible, But both Arabs and Chinese re¬ 
jected water power and the industrialized sodety it would 
eventually make pOLSible. Perhaps that is why they w‘ere 
able to understand each other, and to deal with each other 
without any sacrifice of dipiily or integrity, in a way that 
neitlier could deal with Europe later on. It is certainly why 
Imtli Arab and Chinese civilizations lielonged csseiiliHUy, 
for so many centuries, to tlie ancient world, the world that 
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W1IS Inlittbited by tbe Pharaohs, by Chandragtipta, by 
Semiacliedb, and Daritis, and Wu Tt. That world gave 
scope for splendor, but no opportunity for the mass of nun- 
to free themselves from physical drudgery. 

Through Arab civitl^tion, transmitted id bits and pieces 
to Europe, tticre is a tliread, but only a thread, of conti¬ 
nuity between ancient and modern. Perhaps there might 
have been a genuine continuum if Chinese and Arab had 
devebped water power. But it would have changed their 
civilization into something they could hardly have recog¬ 
nized and would certainly not have wanted. It is only to¬ 
day, aft« the t^hniques that have grown from water 
power have produced a world no man in the tenth century 
could have draame^ that Asia and Africa have desired to 
share a twhnobgy wbkh can once again draw the whole 
world of man into community. 
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CHAPTER XI 


The Glory That Was 


On TRE map ctf the human adventfire, die period nitmd 
about the tenth century of the Christian rec^aning appears 
to be one of the watersheds. Looking back at It today, we 
can see that men had come nw a place at which the 
streams of human energy tfiiuld divide, some Bowing back 
over tOTitory long familiar and some spilling over fnin new 
dhonnels that would lead towards unsuspected destinies. 
A thousand years earlier the human mind had readied 
particular crest; Vjtmvjus hud described it and Antipater 
bad shouted that ft led towards new freedoms. But 
though the discovery of water power is the crucial event, 
human history did not begin to move in a new direction 
nnti! water power was widely used and applied to a variety 
of industrial tasks. These developments began, on a signifi¬ 
cant scale, only in the centuries following the tenth; even 
then, they did not occur in the centers of andent culture 
but far out 00 the fringes, in Europe, where people were 
ImfldiDg a new and diBenent dviliaation. 

ado 


lu some ways, tJie advent of water power means more to 
us today than any of the great dividing lines over which 
humanity lun> marched in tlic pasL Altliough we know it 
is onjy one of many events which have altered the whole 
composition of human society and have redirected its 
energies, yet it seems somehow a boundary more distinct 
than that wltich separates the food-prodiicing barbarian 
fiorn the food-gathering savage, or the dty-dwelling non- 
producer from both. One reason is simpJy that it is nearer 
to tis ID tim(>, and anotlier is that we stilt live in the world 
it initiated. But this alone is not cninigl] to make it tower 
up, us it does, like a umtinental divide lictwren u$ and 
all that is ancient and ah'en. 

The average persoti who wus alive nt the time of, say, 
tlie Boman cknuinabon was actually closer in his spiritual 
outlook to men who had been dead for thousands of years 
than to the average person who lives in the twentieth cen¬ 
tury. Like the cave-dwdlhig huntcis; and the first fameis, 
and the people who lived in Ur nr Mohenjo-Dam, he knew 
that most of the cnorinous dntdgery which was essential 
for Ids very csisteoce hod to be done by muscles, either 
h(s own or those of another human being. Blvcrs could sits- 
toin heavy burdens and winds could ntovc them, and a 
certain amount of pulling and hauling could be done by 
animals; Inti for all the day-tixlay lifting and grinding and 
digging ond cutting, the mining and the hoeing, the Iiat- 
vesting and the building, there was litenilSy no usable 
power except the strength of arms and legs and backs. Nei- 
tlicr coal nor petroleum hud lieen diSLOVered; the only fuel 
wns wood tw dung, whose burning produced energy only 
in the form of heat, and on one could convert that heat 
into useful work. 

Yet all the way along, from the caves to the towered 
cities, the need for power had steatlily increased One of 
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the paradoxes b the story of men’s effort to conttoi their 
envinmmGnt ts that at eucli advance towards the goal a 
larger atnoont of physical %vork became necessary for the 
survival of the loce. Although the work energy in the hu¬ 
man body is very small, it was enough to sustain man in 
a hunting society. A family group could, by their own 
physical efforts, collect enough food and simple tools to 
survive; they could even make themselves rich and re¬ 
spected, according to the standards of their society. But 
in higher stages of social development, os luxuries b^ame 
necessities, men found that it took more effort to keep alive. 
The production of food made iumianity safer and richer 
than it had been before, hut it also bouud the iiidivldual 
to the perfurmauce of more, and more contbuous, phys¬ 
ical exertion, To find a cumhrrtahle cave and to locate the 
gome herds requires only a fraction of the effort that men 
must expend when they build liouscs, feed and cafe for 
tamed animals, and tend cultivatcfl fields. 

in the early stages of the agricultural revolution, much 
of the extra muscle power that was needed was furnished 
by tlm newly domesticated animals. As developnwRl pro¬ 
ceeded, however, the supply of jwiwer could not keep up 
with the demand, Tim use of metals, for example, gave mea 
greater streugtb and more control over uatuic, but in te- 
tum tile tasks of minmg, smelting, and hishioning exacted 
an enormous amovmt of work energy which had not been 
required before. So did the buildmg of cities, with tbeir 
temples and tlierr gigantic monuments, and so did the 
construction of mads, harbors, bridges, canals, dams, and 
aqueducts. When the need for power outran the supply 
thjit could possibly be extracted froni animals and from the 
spontaneous labor of free tiidividuahi, there was only one 
other pc3«sthb source. The energy in human muscles had 
to be dmgooiitid; human beings, m cver-mereasing num- 
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bers, had to be enslaved^ stripped of everything tfiat made 
them and (oroed to become meie laboring aniniak. 

Tills Mvjs necessary in order that some few individuals, a 
smaller ^nd smaller percentage of the whole mass of liu- 
(lumity, miglit be relatively bee. 

Tliis necessity for slavery, this being coralantly sur¬ 
rounded by masses of cxeatures wlto looked Ukc human 
beings but were not, this nagging fear that one might at 
any motueni be enslaved himself, troubled alt the enlight¬ 
ened roioority among tlie bee. Tltey did not talk much 
about it; they tried not to think alionl it; but it pervades 
all they did and all they recorded, giving it a queer, in- 
hiiroan twist that b alien to the modem mind. The Egyi*- 
tian officer, reporting to Ids superiors tliat "he" bad dug 
fifteen wells near the stone quarry, thriftily adds that he 
got the necessary manpower at the bargain rate: "to each 
[slave] . . 4 two [ars of water and twenty loaves daily,* 
much as a modem engineer might report that for the ex- 
penditure of so many ^loiis of gasoline he driUed so many 
feet into the earth. As lime went on, tlie thinking part of 
mankind grew less and less happy about their dependence 
on slaves, but they could diink of no way to free themselves 
of it, 

Aristotle, pondering the bleak question of morality in a 
slave society, could find no way out of the dilemma. Pla¬ 
tonic ideals of a Republic of Man, in which human beingi 
could give their energies to the kind of foyful creative ac¬ 
tivity for which they seem fitted, were all very well and 
good, but (he drudgery would have to be done by slaves, 
for the simple reason lliat no free man could submit to it 
and remain firee. At that point in bis thinking, the mind 
of Aristotle suddenly leaped forward over the centuries to 
the only possible altomatis'e: "tf machines could move of 
themselves, as the fable says the tripods of Hephaestus 
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picked dianisi^lves up and remaved io another place . . 
That was the iu?d the only one. Bui then he ad¬ 

mitted the shattenng fact^ “This is impossibie." 

Ftn his geTierntion^ and for sonve Mteen fiundred years 
after him, it was. And it is tJjis, more titan anythiug else, 
that ntake:$ the ancient world so alien to us. MiUions of 
people, of course^ still live in societies where mechanical 
energy is not ye I widely itsed, and several milljan are still 
actual slaves, but there is hardly a human being alive to¬ 
day who does not know that lyxly- and soul-destroyieg 
drudgery is no longer neenssory. H we fiiid it dif&cuJl to 
enter into the mind of one who Uv'ed before the edvent of 
water power, it is priinarity because we, who ate each 
served by mechameal power equal to tbal of many scores 
of sla ves, catr hardly imagine ourselves attended by a host 
of buman beings whom staveirf has changed into dumb 
beasts of burden. And of course to conceive a world in 
which we ourselves would belong to the enormous major¬ 
ity of ancient mankind is coinplelely lioyond us. We can 
sometimes comprehend the wars and the plagues and the 
fun of tlie river eamivatsi we can admire tlic carvings and 
be awed by the pyramids and aqueducts^ we even think 
we can understand the weird religions and find values in 
the pitifully inadequate phllosoisbtes. But always we come 
up fiiully uguiost the terrifying realities of a world in 
which machines could not move of themselves. 

Nevertheless, our mots are in that wurld. U not only con¬ 
tained tlie whole of hurnan experience up to a thousand 
years ago; it produced many of the elements that would 
eventually be fused into the instruments we would use to 
break down its oppressive walls. In the control and use of 
rjveis, which have played such a vital role iu the creation 
of the modem world and which offer even more promise 
for our develnptncnt in the immediate future, men in the 


cdiiscle-pov^ered societies made virtuaQy all the basic dis¬ 
coveries from whi^ we profit. 

Rivers are very nearly the most powerful and awe- 
inspiring of aU oatutal forces; nest to the sun, as the an¬ 
cient Egyptians intuitively reahzed, they are the one on 
which we, by our very nature, are dcpeudent. It is no won¬ 
der that men at cmtain stages of tlieJr development have 
fallen on their faces fiefore the riveis in tertor and judora- 
tion, worshiping them as gods. But far more wonderful is 
the matter-of-fact way in which from the earliest periods 
they set about using them, not only as sources of water 
for drinking aud bathing but as hunting grounds for a basic 
food. The impact that (he discovery of fishing made on tlic 
minds of men is still felt. Wlien it was new, men were so 
overwhelmed by it that the fish itself was deified, and even 
today millions of ns achitowledge the awe we still feel at 
□DC of men's greatest discoveries by the potency of the 
symbolism we attach to fish, oiuf by the veneration with 
which we eat its flesh on occasions of pemmee and puri¬ 
fication. 

But men of the ancicul world went far beyond the mere 
use of the river and its products. They undertook to control 
it, to lead its waters out of tlieir natural channels, to push 
them back from fields they wanted to cultivate, to make 
it help in the ersatton of the kind of environmeiit they 
wanted to live in. It w*as not easy, and the rivers often 
brake through the barricades, but meo persisted until they 
had {earned ncairly alE we know today about flood control 
except iHe role of plants and trees. There are tHX many 
details, actually, in the constructioti of waterworks which 
men did not discover before they had mechanical power 
to help with the physical labor. To take only one example 
in additton to thcK» Cited earlier in this book, in the Grand 


Anjcut, 11 1,080 feel long built aciosi tbe Coleiooti 

River in andenl ludia, 

part of the crest was desigued to the same smooth cune 
(engineers call it an ^ogee curve*) which modem deslj^- 
ei5 use for spiUways. And Uie downstream Nw of the 
arucut was pmdenliy {HOtected from undermining by a 
long apron of stone. In 1830, the first British engmeers 
to udde the problem of irrigation from the delta of a 
major river came upon that Grand Aiticut in Tan|ore. 
. X . It tauj^t [one of tliem. Captain Arthur Cotton} 
what no living engineer or treatise then affirmed; that 
dams capable of withstanding the full force of the river 
at its iTKnith could be fotroded not on rock, but on pure 
sand. Captaiu Cotton risked his reputation and his ca¬ 
reer on that revolutionary denumstiation. He buHt the 
Upper Antcut across the Coleroon by the same tech* 
nique. And when he had proved rliat the feat of the 
Chola kings could be reproduced by engineering sci¬ 
ence, he got aulliority to dam the Cedavari and the 
ICrishna and the MahnnadL one of those ^eat 

barriers, resting safely on sand, is a monument to an¬ 
cient engineering and modem ability to learn. ( Hart; 

Jmlui’a Risers, p. 17,) 

By the time of Christ, the cansdoiisness which had 
awakened in the early fire makers had made what is still, 
perhaps, the most significant discovery in all its tong effort 
to make men capable of controUiag tlieir own destinies. 
Machines were invented wtiich could be moved liy the 
force of water as it ffowed on its witless way towards the 
sea. 

The culmination of the development this discovery sc* 
to motion could not be reached, of course, until men had 
learned a great number of things they did not know about 
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tlie river and its ways, and a great many about man him' 
self, his nature and the possibilities in liis sodnl activity. 
All these would have to be found out one by one, studied 
and sorted and eventually fitted into the synthesis of 
thought and action which we call '‘wliole-basin develop¬ 
ment.* But the vital element, the knowledge that inoni' 
mate force could be made to work for men, was already 
there, waiting to be hilly used. 

Certain other ideas that are fundameutal to tnodern 
rh'Cr use were also known in the ancient world. In the con¬ 
scious use of one project to serve more than one purpose, 
for example, there is the same kind of two-birds-with-oo e- 
stone philosophy that prompts the modem engineer to 
think almost exclusively in terms of multipurpose dams. In 
his plans for using the Hnbbaitiya depression, Alexander 
was certainly tliinking of both fiood control and improve¬ 
ment of navigation; and although the needs of Chinese 
peasants for both flood control and irrigation were usually 
subordinated by the bin’caucmls to the need for moving 
the grain tribute:, all three were certainly present in the 
emperors' minds, Wlien Rome finally began to grind her 
^in by u*ater mills, she supplied them with water from 
tile same aqueducts that brought her the means of keeping 
dean and slaking her thirst. Again, in the concent for con¬ 
trolling silt deposition and using it constructively, there is 
an inkling of modem concepts. There was even some 
understanding of the river's role in maintaining human 
beatlii; one sees it not only fii the use of streams as ticatiog 
agents but in some measures for public action against 
contaminaiUnn from polluted water. TTie Romans did not 
reahxe the deadly menace of the mosquito, and Ihey never 
actnidly drained the POntine marshes, but many of them 
blew that tlvose marshes ou^tt to be drained, simply be¬ 
cause tb^ were a nuisance. 


what was ntissfng was, of ctnrrset a synthesis of all the 
bits and pieces of {(nowleclgo about rivers which tl^y had, 
a perception of relationships. As a result, there is always 
something piecemeal and isolated about the river-control 
and water-conservancy projects of antiquity. They built 
gigantic and eminently useful structures, they connected 
disparate streams by canals, but they never seem to have 
understood the lelationshfp between what uras done at one 
point along a river's hank and what might be done any¬ 
where else. Though they explored certain rivers from their 
mouths right up to their ultimate sources, they nerver 
grasped the eoncept ol the river as an indivisible unit, a 
living organism intimately related thron^out aU its parts, 
On extremely few rivers did they ever attempt more than 
one dam. As for the concept of developnient of the basin 
as a whote, there wns scarcely an inkling. Strabo may have 
realized something of the basin's significance as a geo¬ 
graphic entity, but of its possibility as a field for planned 
social engineering, no engineer could conceive, These ob¬ 
servations in no way belittle the achievements of ancient 
men, which \%‘ere enoimous; with nil the advantages of 
mechanical power to help us, such ideas did not occur to 
anybody until the beginning of the twentieth century. 
There were moments, however, in which there seemed 
to be a glimpse of the distant future. Sometimes when men 
dreamed, and told their dreams in myth, it seems as if 
tliey were striving to establish, through illusion, relation- 
shipis of control over thiUr rivers which, because of scanty 
technotogy, they could not achieve in fact. A good exsmple 
is the story of how Hercules wnn hix wife, Detariira, by 
wrestling with his rival, the of the river Acbdoim. In 
Ovid s lively version,, the river-god s account of the battle 
a n remarkable summary of the various steps an engiaeer 
might take in a struggle to subdue a river, 
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The first encoimter indecisive: expecting an easy vic¬ 
tory, the man lashes out blindly, seeming to think he can 
seize the nvejr’s body at any point and easily pin it down. 

He caught up dust and sprinkled me. and I likewise 
with sands 

Made him all yellow loo. One while be at my neck 
doth snatch. 

Another white my clear, crisp legs he strivetb for to 
catch. 

Or trips at me, and everywhere the ^ntntage he doth 
watch. 

My weightiness defended me, and cleady did defeat 

His stout assaults. , . 

This random snatching and grabbing gets Hercules no¬ 
where; pantiDg, he Exickis sway to take the measure of this 
unexpectedly dangerous and stippery antagonist Then in 
the hope of conquering by main force, he tries tlte attadc 
direct, hurling himself on the middle body of the river. 
'Methou^t a mountain whelmed me," Achelous con* 
fesses, but with a mighty efiiart he breaks through this dam 
—not, however, before Bercoles has got another hold on 
him farther upstream: 

. , , He following still his 'vantage, stiSered not 

Me once to breotlie or gather slrengdi, but by and 
by he got 

Me by the neck. Then was I fain to sink with knee 
to ground 

And kiss the dust. Now when In strength too weak 
myself 1 found 

1 took me to my sleights and slipped in shape of snake 
away 

i McbBHinTikkia, tt. Col^^ Evwywnfl'i p, 
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0 ( wondrous length,- and when that I of purpose him 
to hay 

Did bend myself in sweltiiig rolls, and nude a hideous 
noise 

Of hissing with my forked tongue, he smiling at my 
toys 

And lauding them to scom, said thus: “It is my cradle 

To vanquish snal^, O Acheloits.*^ 

On the meandering upper courses of the twisting river, 
the battle goes on, until Cnally 

1 . , his fingers of my neck he fastened In the nape. 

Methought he gran^ my diroat as though he did 
with pincers nip.' 

At this point, where the two main tributaries of the actual 
river Achelous eur\'e down tike a pair of horns into the 
main stream, the river-god tries his last trick: 

I turning to the shape of buU rebelled against my foe. 

He stepping to my left side close did fold his arm^ 
about 

My wattled neck, and following me then running 
mainly out. 

Did drag me back and made me pitch my homs 
against the ground. 

And in the deepest of the land he overthrew me 
round. 

And yet not so content, such hold his cruel hand did 
take 

Upon my welked horn that he asunder quite it brake. 

And pulled it from my maimed brow.* 

1 Idtm 

* ld*m^ pp. 196-^. 
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Thii myth was elciirly csmccivcd hy smne poet who had 
thought seriously, and with o great deal of penetration, 
about the problems of hydraulic catgiQie^riUg. He also Icnew 
the rich rewards that would fiiUnw sticcessful river control, 
for he tells how, as soon as the left fork of the stream i$ 
wreuciied off from the main body, water sprites snatch the 
tiom lip to lieaveMi where it is turned into a coraucopia, 
paariDg out a wealth of fruit and Howers upon the re¬ 
claimed valley and eimcfaing the whole kingdom through 
which the river flows. 

The myth of Hercules' conrfuest of tlie river Aehelous 
gives us almost our only hint in ancient Uterntme that men 
in the period of the world empires had begun to dream of 
river cootrol eicercised over an entire hami, Only in our 
own generation has snch complete valley devebpment 
been realized in practice, as engineers working on many 
rivers throughout the world have hiiill a whole series of iu- 
stallations, all integnited into u ‘'TVA~ system for control' 
ling and using the water ail the way from the source to the 
mouth. Tlie “basin-concept'* is a coolemporary achieve>- 
ment, but the dream that it might lie done seems to have 
been in human minds for over two thousand years. 

Tliere is even one mytli that anticipates the most sublte 
conception in our tttodem pregranu for complete water- 
aiuhlaud conservation in tlie development of a river valley 
aiui the fullest use of its resources. Afforestation of the 
watershed, in order to build up the sod and prevent both 
erosian on the hills and floods in tlie valleys, has only re¬ 
cently been recognized by engineers as an element in 
whole-basio projects just as essential os dams and pen¬ 
stocks. But in tlie ancient myth of Etysichthon the danger 
and the wickedness of deforestatian was recognized, and 
the story of his gruesome fate was told as a solemn warn¬ 
ing. Eiysichthun was a willful and impious man, who os 
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a gesture of sheer defiance of the gods cut down a grove 
that was sacred to Demeter, the Creek goddess of vegeta* 
tion. Ilis servants warned him of the danger, especially 
when bbod began to gush, from the wounded tree trunks 
and tile nymphs within them cried aloud in pain. But the 
willful mHTi seized an Jue himself and hacked at a great 
oak until he brought it to the ground. Demeter in fury 
called upon Famine to avenge her; this hideous hag 
breathed herself into Erysichthon*s body as be lay sleeping 
after his exertions, and he awoke in a frenzy of hunger. 
His insatiable craving for food caused him to strip his 
whole kingdom, dissipating the wealth his father had be^ 
queathed him and kaving the land barren and its people 
destitute. When lie had sold his own daughtra into prosti¬ 
tution for food and was still starving, in die final OEbremity 
of famine, 

Most cursed caitiff as he was, with biting he did rend 
His Aesh, gnH by diminish mg his body did intend 
To feed his body, UU that death did speed his fatal 
end.^ 

It is significant that Ovid pain this story with that of the 
conquering of Acbdous, seeming to underline the famine 
that follows on deforestation by the contrast with the horn 
of plenty which pours out its riches on a valley properly 
developed. 

But that men should imitate Hercules, was out of the 
qucstioiL The earth cannot be really used for the good uf 
men until all men are abb to use tbeir part of it in dignity 
and freedom. That is the principal thing we have learned 
in the last thousand years. We have not yet achieved it, 
but from the use of the river's power we have gone on to 
discover other sources of energv', until we have bectnne 




^nts who rfl n cooteod with nftture on a more than equal 
footing. Tlittt power hiu enabled us to free ourselves from 
drudgery and poverty and contempt. It has prepared us 
to set about the building of a world in which no human 
being need be ashamed, or afraid, to live. 

The fact that the use of tn^antcal power liid not enst 
in earlier ages may be the chief reason why men did not 
achieve that other goal of human strivnog: the creation of 
some land of world community, in which all could partici¬ 
pate equally. What their experience did prove is that com¬ 
munity cannot be imposed hy force. When men are driven 
by whips to the performaijce of mi^ty deeds, they lose 
the humanity that makes tliem capable of cn-operatkm. 
Neitber Egyptians, Mesopotamians, Fenians, Greeks, Ho¬ 
mans, Indians, Ctiinese, or Arabs, thou^ they were all led 
at times by men as eihctenl and gifted as any who ever 
lived, were able to solve the dUemnta of unpertoUsm. They 
explored nearly alt its possibdilies and proved that all its 
roads led to dead ends. 

Hilt in their work with rivers, they gave us clues that 
may prove to be among the rmrsl effective tools we have 
for building a society in which the twiD goah may be at- 
tainabte. Rivers, and the relationships men have estab¬ 
lished with them, have lain at the heart of the human 
adventure throu^i all tile centuries. In the tenth century, 
the use of their enormous poLenUaJ had only begun. 
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SOME SVCCESTIONS FOR 
FORTBEB READING 

Od the asmmpHon lhat the fcaiter may want itaiiiie suggestkns 
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ant! infeionative books in whii^ various aspects of men's rehi- 
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discussed from a variety o£ points oF view. Few are canoerned 
exdusivety with riven, hut 1 think the general reader will iind 
most of thiso more interesting and hdpFul than teehmcal 
treatises. 
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d3tmiSp94 108, Mrtt^ I9S-196, 

334, MS 

dto iwd d!ty-Jt 4 te», Bo-iS. 99, 
too, XC17-111, 1 » 7 p 143, 14^ 
151^ aSBr 201^ 

CXarkp P. 7 

DaniihJ^ A^m Oiectif^ im lqs 
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*dew nxiimilip* 197 
Diodes l8t 

"Dig^irt of Canok,** gi 
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Ha^ttspiqt, iw 
iH-altlv 38^ 3S7 
Swidfo pu^c >walth 
KebcTi Reginutdr 1B4 
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lETWiu]^ tog 

i ^ordnop ai, 143,144 

CFVkn, 1/7 
adaJc IQA 
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Mtirib dtan, 83, 93, ^*37* *39 
Mjrrk Aflionv, $m AnlCTyp Morit 
|i|ain!}ef, 03 ^ 3 , fito3 

59, 6^ iSB, 191, *37* 141, 


Manil^ 17Q 
Momyi eonpbv. iBo 
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mwpdw. >47. >S 3 - >S 4 

F^cd* mad PbEiiani^ 87* imu ins, 

loS, m 9 p 151. > 7i>. 173. 
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